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A five-hour ‘train service betwe en New York and Bos- 
ton has been inaugurated by the New York, New 
Haven & Hartford R. R., and will be continued daily, 
except Sundays, throughout the summer, The service 
will accommodate both ends of the route, a train leav- 
ing New York and Boston simultaneously. 


The Trinity River, from Dallas, Tex., to the Gulf, is 
now being made navigable by private enterprise. Locks 
and dams will be put in at Dallas so as to make the 
river navigable at all stages, and the water stored will 


be available for water power for manufacturing pur- 
poses. 


The contract for the cribwork bulkhead on the west 
side of Riker’s Island, New York Harbor, has been 
awarded to Mr. Colin Campbell. About 3,000,000 cu. 
ft. of cribwork will be required and the contract price 
is $133,824. While the bulkheads are being constructed 
the spaces between the cribwork and the mainland will 
be used as a dumping ground, and by this means the 
area of the island will be considerably increased. 


The island will be used for municipal buildings when 
the work is completed. 





A test of a 12-in. curved nickel-steel armor-plate was 
made at Bethlehem, Pa., on May 31, by the Chief of 
the Bureau of Ordnance, Commodore Sampson. The 
plate was 16% ft. long, 6 ft. high and 12 ins. thick, and 
eurved to an inside radius of 13 ft. 3 ins. Three 
shots were fired from an 8-in. gun. The charge for 
the first was 72 lbs. of powder, which created a ve- 
locity of 1,577 ft. a second. The penetration was 11% 
ins. The 250-lb. Holtzer projectile was slightly upset. 
It rebounded 50 ft. The second shot was fired with a 
charge of 90.3 lbs. of powder, developing a velocity 
of 1,826 ft. a second. The penetration was 15% ins. 
The rotating band was torn from the projectile, which 
rebounded the entire range of 250 ft. and fell beneath 
the gun platform. These two shots produced no cracks, 
and only a slight outward bulge on the back of the 
plate. Its acceptance was now assured, but the third 
and severest shot remained to determine the question 
of premium. The gun was loaded with 110 Ibs. of 
powder, which drove the projectile into the plate at a 
velocity of 2,005 ft. a second. The projectile was 
broken into bits, which fell in a heap at the foot of 
the target. The plate was penetrated to its full 
thickness. The backing will have to be dug into to 
find the point of the projectile. If it cannot be fowyi 
the Naval Board will award a premium to the Bethle- 
hem Iron Company. The third shot produced no cracks, 
and the plate remained unscathed, except where the 
projectiles made clean-cut funnel-shaped holes. Upon 
the result of this test the acceptance of 472 tons de- 
pended. 


A mammoth California redwood log has been pre- 


pared for the World’s Columbian Exposition. The log 
from which the exhibit was shaped was 12 ft. long 
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and 20 ft. in diameter at the butt, and weighed 129 
tons. The only part shipped was the outside shell, 8 
ins. thick. A solid log of redwood is also to be ex- 
hibited, 2 ft. thick and 15 ft. in diameter. The tree 
from which these pieces were taken was broken off 
220 ft. from the ground, and was 9 ft. in diameter 
at the break. It is estimated that the tree was 
originally 417 ft. high. 


The Cape Cod ship canal is to be taken up again by 
a Boston corporation, the Old Colony & Interior Con 
struction Co. The officers elected on June 22 were: 
President, J. S. Anthony; Vice-President, W. H. Lin- 
coln; Treasurer, K. L. Burnett; Chief Engineer, G. H. 
Titcomb. The new company is capitalized at $7,500, 
ooU; and the statement is made that Boston and New 
York bankers have subscribed $4,000,000 to the enter 
prise, a statement which does not appear very proba- 
ble, considering the present condition of the money 
market, 


rhe most serious railway accident of the week Wis 
a head collision June 17 on the Baltimore & Ubio R. R. 
in Big Broad Tree tunnel, near Cameron, W. Va. Both 
engines and 20 cars were wrecked and four men were 
killed. A bad collision of two extra trains occurred on the 
Kentucky Union Ry., near Clay City, Ky., last week, 
owing mainly to the duties of train dispateher and 
gent at that place being entrusied to one man, Who, 
being busy attending to his freight duties, forget the 
eXtra trains, 

A bridge on the Bedford & Bioomfield branch of the 
Louisville, New Albany & Chicago Ry., across White 
River, near Bloomfield, Ind., broke down under a 
freight ‘train June 6 The entire train except the en 
gine went into the river, and a brakeman was badly 
injured. This is the third accident of the kind which 
has happened at this point. An iron highway bridge 
over Rock River, at Crawfordsville, Ind., broke down 
on June 14 under a team of horses drawing a log. 
The bridge cost $30,000 several years ago. On June 
16 a Howe truss bridge on the Central Vermont R. R., 
near West Berlin, Vt., caught fire from a passing train 
ind was destroyed. A railway bridge near De Beque, 
Colo., on the Colorado Midland Ry., was burned June 
20. A wooden bridge over Vermillion River, near bir- 
iningham, O., broke down under a traction engine last 
week. An iron highway bridge over Grand River, 
near McFall, Mo., was wrecked Sy a 
June 21. 
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One of the worst naval disasters for many years was 
the loss of the British battleship ‘Victoria’ off the 
coast of Syria on June 22. The vessel was the flag 
ship of the Mediterranean squadron, and was run into by 
the “‘Camperdown,”’ one of the vessels of the squadron. 
The ram of the colliding vessel struck the “Victoria” 
on the forward quarter. The blow was apparently a 
glancing one, so that the hull was torn open and water 
was admitted into several of the compartments. The 
longitudinal bulkhead of the vessel, however, held the 
water to one side and prevented the vessel from set- 
tling evenly. She heeled over as the water poured in 
till the weight of the armament and top hamper cap- 
sized her. Of the 718 persons on board the vessel 
about 430 persons were lost. The accident may serve 
to call renewed attention to the effectiveness of the 
ram as a naval weapon. It has been somewhat lost 
sight of in the race after higher-power guns and better 
armor plate. 


An unusually large dredge has been built for re- 
moving the bar at the mouth of the River Mersey, 
England. It is 320 ft. long, and its daily capacity is 
stated to be 24,000 tons, 


Photometric tests of the electric are lights used for 
street lighting in the city of Buffalo, N. Y., were re- 
recently made by Prof. Witthaus, Dr. F. P. Vanden- 
bergh and Prof. J. E. RandaH. The tests were made 
on three different makes of lamps, all rated at 2,000 
¢. p., and gave the following results: 

No. obser- Av. Max. Min. 


vations. c. p. series. series. 
eee Houston M. 2.. 140 2,301.3 2,459 2,097.1 
WEE ih Guceu, bes cbeesue 60 2.121.4 2,356.7 1,986.1 
Wad ih eid senda ten 60 2,206 2,134.4 2,138.8 


The lamps in these tests were all in the same cir- 
euit. In addition tests were made on lamps in five 
separate circuits, with from 51 to 58 lights each, show 
ing candle powers varying from 2,191 to 2,784. The 
tests were made so as to gage faithfully the lights 
burned in the streets. 


A system of rapid transit interesting from its novel- 
ty from an engineering standpoint, if not for its feasi- 
bility commercially, has been devised by an Italian en- 
gineer for the city of Naples. At present there is no 
satisfactory means of transit between the high level 
and low level sections of the city, and it is te 
provide this that the new line is projected. The line 
is to be carried on two metallic viaducts, each divided 
so as to form a double way, one for the operation of 
electric cars and the other for pedestrians. A ma- 
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sonry tower 325 ft. high is to be built in the Via 
Roma, and from this the first viaduct, 1,180 ft. long, 
will be carried to the Corso Vittorio Emmanuele, where 
it will terminate in the base of a metallic tower 400 
ft. in height. The second viaduct, 050 ft. long and 
branching out of this tower some distance below the 
summit, will pass over the San Martino Hill and end 
in the ground level at the new Rione del Vomero. The 
viaducts will be carried on pyramidal metallic towers 
having masonry foundations; and the masonry tower 
at the beginning of the first viaduct and the metallic 
tower connecting the two viaducts will each be pro 
vided with staircases and capacious elevators for con 
veying passengers up and down. 
the cars at either end of the line will not be compelled 
to change their seats on arriving at the metallic tower, 
as the cars will be automatically placed on the lifts for 
ascending to or descending from the highest viaduct, 
when the cars will continue their way to either tet 
minus. 
terminus for producing current for lighting and power 
purposes, 


Passengers entering 


Generating stations will be provided at each 


A concession has been granted for the road 


The Park Avenue improvement of the New York 
Central & Hudson River R. R., in New York city, 
lustrated and described in our issues of April 15 and 
May 25. has received a sudden interruption by the re 
fusal of the city to pay its share of the cost up to date 
on the plea of the unconstitutionality of the bill author 
izing the expenditure. About $150,000 have now been 
expended on the werk exclusive of the 
Harlem River, costing $60,000. It 
is not detinitely decided whether the law is unconsti 
tutional or pot, but the present 
it will be held so, in which case there will probably be 
radical modifications in the plans for the improvements 


temporary 
bridge across the 


indications are that 


An oil well at Baku, in the petroleum district of Asiat 
ic Caucasia, says “‘Herepath’s Journal,"’ has recently 
commenced to flow at the rate of 1,000,000 poods, or 
17,742 tons, of crude oil in 24 hours. This exceeds the 
combined daily output of all the other large oil wells 
in that district; but, owing to the difficulty of getting 
a flow of this magnitude under control, most of the oll 
is now running to waste into an adjoining lake. In 
IS9L the total annual yield of oil in the United States 
was 54,201,080 barrels; or, taking an ordinary barrel of 
oil at 105 Ibs., the daily average output for all the 
American wells was only 7,000 tons, or nearly 11,000 
tons less than this alleged Russian spouter. It may 
be mentioned in this connection that the estimated flow 
of a well of this character, not under any control, is 
usually a case of guessing at the half and multiplying 
by two. 

Marble equal to the best Carrara is stated to have 
been discovered in apparently large quantities at 
the Avondale quarries in Chester Co., Pa. A chemical 
and physical examination of some diamond drill cores 
made by Prof. J. F. Kemp, of the Columbla College 
School of Mines, New York city, is stated to have 
shown a crushing strength of 22,150 Ibs. per sq. in., 
and from 0.052 of 1% to 0.0215 of 1% of absorption. 
These figures are so exceptionally good, as to make it 
seem doubtful if they are accurate indexes of the gen- 
eral character of the rock. 


The Massachusetts State Board of Health has been 
authorized and directed to investigate and report on a 
metropolitan water supply to provide for the needs of 
Boston and its suburbs within a radius of 10 miles 
from the state house, and for such other cities and 
towns as in the opinion of the board should be in- 
cluded in the scheme. The investigation will be very 
comprehensive, including questions of protecting the 
purity of the supply and purifying the water. The 
board has power to employ engineering and other as- 
sistance and to expend $40,000 in the work, which 
amount has been appropriated by the state. The ex- 
pense of the investigation will eventually be puld by 
the municipalities included in the plan finally recom- 
mended by the board. The report must be submitted 
to the legislature not later than the first Wednesday 
in January, 1895, and must be accompanied with drafts 
of bills intended to provide for carrying out the recom- 
mendations made, Mr. F. P. Stearns, M. Am. Soc. 
C. E., is engineer of the board. A population of about 
900,000 is comprised within the limits of the proposed 
supply system. 


The latest idea in submarine boats which has come 
to light as the result of the recent government ad 
vertisement for plans for a submarine naval boat in 
volves the construction of a craft that can be sunk 
by admitting a limited quantity of water and will then 
run around on the bottom of the ocean on wheels. 
The inventor thinks that his boat can move more 
directly in a straight path than a boat subject to de- 
flection by currents and waves, and therefore claims 
for her the ability to pick her position with accuracy 
beneath the ironclad she wishes to destroy. He has 
made provision for reaching the surface when desired 
by means of a set of pumps to expel the water ad- 
mitted to the hull 
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STEAM SHOVELS AND STEAM SHOVEL 
WORK.* 
By FE. A. Hermann, M. Am. Soc. C. E. 
Part I1.—Steam Shovel Work. 
(Continued from page 562.) 


Although the steam shovel is employed mostly 
on railway work, it is not exclusively a railway 
machine, It is already largely used on other work, 
and its use in this direction is rapidly extending, 
especially on the increasing number of extensive 
public works in the vicinity of large cities. 

The most economical height of cut varies greatly 
with the nature of the material. In dry clay, loam 
and other dry materials which can be broken down 
readily with a bar or iron pointed pole (Fig. 17), 
cuts of 25 to 30 ft. in height are usually taken. 
In harder and more tenacious materials it should 
not exceed the height to which the dipper can be 
raised, 14 to 20 ft., varying with the size of the 
machine. In sand and loose gravel which easily 
falls down to the machine heights up to 60 ft. 
are common, and_= side-hill cuts in loose 
gravel up to 300 ft. in height have been taken. In 
such eases, and also in the removal of landslides, 
great care must be taken to avoid an avalanche of 
the material burying the machine when the toe of 
the slope is cut away. The pit track should always 
be kept close up to the sections of track under the 
steam shovel, so that it can be quickly withdrawn 
when necessary. As a general rule, the higher the 
cut the better, as the machine can then load the 
greatest amount of material between each advance, 
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aud lose the least possible amount of time. Each 
forward move of the machine requires from three 
to ten minutes, depending upon the height of block- 
ing, if any, it is working on; this is a dead loss, as 
uo cars er wagons can be loaded during that inter- 
val, 

Powder and dynamite are frequently used to 
good advantage to shatter the harder materials be- 
fore excavating. When thus broken up about twice 
the amount of these materials can be loaded in a 
day. Great care must be exercised in the quantity 
of the explosive used, and in the location of the 
drill holes to prevent injury to the steam shovel. 
The explosives should be stored in a safe place, 
preferably in a vault at some distance from the 
place where they are to be used. 

The use of dynamite is confined mostly to 
bowlders, ledges of rock and stumps of trees, 
while powder is generally used for hardpan, shale, 
slate, cemented gravel and hard clays. For the 
latter materials dynamite is usually too powerful, 
us instead of merely lifting and loosening them, as 
desired, it shatters shale and slate into fragments, 
and compresses the other materials about it, form- 
ing a “cistern” from 3 to 5 ft. in diameter, as 
shown in Fig. 68. Sometimes small quantities of 
it are used specially for this purpose to make room 
for a large charge of powder at the bottom of the 
drill hole, where its explosion will have the most 
effect in loosening the superincumbent material. 
A charge of one-quarter to one-half of an ordinary 
dynamite cartridge will usually blow out a “cistern” 
large enough to contain from one-half to one keg 
of powder, Fig. 64. 

The depths of the drillholes in these materials 
vary from 4 to 20 ft.; they are made with a drill, 
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or, in the softer materials, with an auger similar 
to a plank auger, generally about 2 ins. diameter, 
with extension pieces for deep holes, as shown in 
Fig. 65. Crowbars and wooden and iron wedges 
are also often used in breaking down overhanging 
material when it cannot quite be reached by the 
dipper. 

The excavation of materials for which powder 
or dynamite are used to loosen them requires a 
powerful machine, with a strongly built, medium 
size dipper. A small or lightly built machine giv- 
ing good satisfaction in soft materials would prove 
an utter failure here. 

Assuming good management and a competent 
crew, the daily output of a steam shovel depends 
mostly upon the nature of the material excavated; 
it is also somewhat dependent upon the height and 
width of the face of the cutting, and largely upon 
the facilities for disposing of the loaded material, 
and keeping the machine almost constantly at work 
by an ample supply of empty cars and wagons. Al- 
though these varying conditions differ on each piece 
of work, the probable output of a machine for a 
given excavation can be closely estimated by good 
judgment based on previous experience with similar 
work. The average daily output in different kinds 





guiding the plow onto the car as it passes from 
one ear to another. The top edges of the ridge are 
sometimes protected by angle irons, as in Fig. 71 
and the points by cast iron caps, Fig. 72. By tak- 
ing off the center ridge this car can readily be re 
stored to general service after completing the steam 
shovel work. The center dump car, shown in Fiy. 
73, is used only for gravel ballasting where the ma- 
terial is wanted delivered between the rails. 

The brakes are placed on one side of the car. as 
shown in Figs. 74 and 75. When boulders, joos:- 
rock, etc., are to be unloaded, the brake staff ix 
set in a socket, Fig. 76, and taken out before the 
plow is started. This avoids bending or breaking 
the staff in case any stone should be wedged be- 
tween it and the moving plow. Sometimes the 
socket is used with the brake at its ordinary place 
at the end of the car; in such a case it must always 
be taken out before the plow reaches it. 

The plow, Fig. 70, is built of heavy plate and 
angle iron, strongly braced, and headed by a cast 
steel point, to which the cable is attached. The 
sides are curved outward at the bottom, working 
under the material and pushing it aside as the plow 
is drawn along, and held down on the car by the 
weight of the material and the partly downward 








TABLE II. 
-——Loosened by explosives.-— 
Loose Dry Dry Damp Stiff blue Hard Mixed clay Loose Cemented 
Capacity of Delay, Sand. gravel. loam. clay. clay. clay. pan. and boulders. rock. —_ gravel. 
dipper. hours.” Cu. yds. Cu. yds. Cu. yds. Cu. yds. Cu. yds. Cu. yds. Cu. yds. Cu. yas. Cu. yds. Cu. yds. 
24 cu. yds..... 1 300d... 2,400 2,400 2,060 1,800 1,200 800 600 600 60 600 
cee oe 5 Poor.... 1,200 1,200 1,000 900 400 500 30u 3L0 300 
we _gcesee Se Avg.... LO 1,800 1,500 1,350 900 600 450 450 450 450 
134 cu. yds..... 1 Good... 1,600 1,600 1,200 1,000 800 €00 400 400 400 400 
mS eee cee 5 Poor.... 800 3u0 660 500 400 300 200 200 200 200 
ach eben 2% Avg.... 1,200 1,200 900 750 610 450 300 500 300 300 
D8 °98,..cccns 1 Good... 1,000 1,000 800 700 500 4.0 300 300 360 300 
> ond ae ase oe 500 400 350 250 200 10 150 150 150 
coms PR 2% Avg.... 750 750 600 525 360 225 225 225 225 


375 
* The delay in hours is the time lost in moving forward and waiting for empty cars. 


of materials, and under average, favorable and 
unfavorable, conditions, as described above, is 
shown in Table IL: 


Part I1I.—Disposition of Material. 


Loading the Material for Transportation.—The 
material excavated by a steam shovel is loaded on 
cars, wagons or carts. On railway work it is 





Fig. 66. 


Fig.67, Fig.68 
usually loaded on dump or flat cars. On other con- 
struction work small dump cars are most generally 
used, and sometimes wagons or carts. 

Standard gage railway dump cars, Figs. 66 and 
67, have nearly gone out of use. They were re- 
placed by the center ridge flat car, Figs. 68 and 69, 
and it in turn has been replaced by the ordinary 
flat car. Dump cars are of two styles, dumping 
either by tipping, Fig. 66, or by means of a hinged 
sideboard opening on an inclined floor, Fig. 67. 
Both are heavy, clumsy, costly and can be used 
for scarcely any other purpose, often standing idle 
from six to eight months of the year. They dump 
dry materials very rapidly, but are often slow in 
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Fig.72 
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Fig.70. 


discharging damp, tenacious materials, especially 
in the hinged sideboard car, whose floor slope is 
often not sufficient to permit the material to slip 
out quickly, and the material must then be pushed 
out, thus causing much delay. The greatest ob- 
jection to these cars is that they can be used for 
scarcely any other purpose, on most railways 
for no other purpose; and there is not sufficient 
work for them to justify keeping the necessary 
number on hand for the ordinary work in this line. 
They were replaced by the center ridge car, Figs. 
68 and 69, as above noted, which is merely an 
ordinary flat car with a timber 4x6 ins. bolted on 
its floor along the center line, serving as a guide 
for a plow, Fig. 70, drawn over it by the locomo- 
tive, thereby unloading the material. The ridge 
timber is slightly pointed at both ends to assist in 








pull of the cable at its point. Short pieces of old 
rails and other scrap iron are also often placed on 
the plow to help hold it down on the car when very 
tenacious materials are to be unloaded. The groove 
extending along the center line on the bottom fits 
over the ridge timber on the car, and forms the 
guide by which its movement is directed. Small 
stones, protruding bolts, slivered ridge timbers 





Fig.69. 


Fig.73. 


and other obstructions in the groove of the plow 
sometimes wedge the point fast, and before the en- 
gine can be stopped, the plow is turned up on its 
point, and falling to either side, tumbles off the car. 
The weight and elasticity of the cable is often suffi- 
cient to draw the plow half a car-length after the 
engine has been stopped, and it is often difficult 
to stop the plow quick enough to prevent upsetting 
when obstructions occur, although the speed is 
usually only two to three miles per hour. The un- 
loading nearly always occurs on trestles or embank- 
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Fiq. 75. Fig. 76. 





ments, and when the plow is thrown off the car, 
its replacement often requires much time and labor, 
sometimes even making the services of the wreck- 
ing car necessary. This difficulty is very likely to 
occur when unleading on curves, where one side 
of the point of the groove presses against the ridge 
timber. This plow unloads the material equally 
on both ‘sides of the car, as it is wanted in filling 
trestles, raising embankments, tracks, ete.; but it 
cannot be used to advantage where the material 
is wanted on one side only, as in widening embank- 
ments for double track, sidetracks, yayds, station 
grounds, ete. ' 

The many objections to the center ridge car are 
almost entirely avoided by the use of the Barn- 
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hart plow, Fig. 77, employing the ordinary flat 


ear without any preparations except changing the 


brake staffs to one side or placing them in sockets 
at their ordinary places and inserting short stakes 
in the stake pockets, permitting the immediate use 
of the ear for general service if necessity should 
so require. This plow is also built of heavy plate 
and angle irons, strongly braced, and headed by 
a east steel point to which the cable is attached; it 
is preceded and followed by guiding sleds attached 
to it by adjustable hinges and guided over the car 
by the stakes in the stake pockets, which are indi- 
cated by the dotted lines. The usual speed at 
which it is drawn over the car is about four miles 





Fiq. 78 


per hour, but in loose gravel it can safely be drawn 
at a speed of six miles per hour. On straight track 
it is scarcely ever thrown off the car unless care- 
lessly handled, and it works equally well on curves 
when the usual means are adopted to maintain a 
tangential pull of the cable, as will be subsequently 
described. Two styles of the Barnhart plow are 
in use: One unloading on both sides of the car, and 
called the center plow, Fig. 77; and the other un- 
— on one side only and called the side plow, 
Fig. 78. 
(To be continued.) 


NEW TUNNEL ON THE LONDON & NORTH- 
WESTERN RAILWAY. 


Ry Henry J. Bridgewater, Assoc. M. Inst. C. F. 


About the largest tunnel in course of construction 
in England at the present time is that which is 
being made by the London & Northwestern Rail- 
way, between Marsden and Diggle, on its Leeds 
& Manchester Railway, and which was commenced 
in August, 1890. Increased traffic through this 
important woolen and cotton spinning district call- 
ing for additional means of transit. it was decided 
to double the existing accommodation of the two 
lines. The tunnel when finished will complete the 
widening of the ten miles of railway, seven miles of 
which have been executed. It passes through 
the Pennine Range, running northeast and south- 
west, is 16,032. ft. in length, and, with the excep- 
tion of the two ends, is straight. Parallel to it 
are the two existing single-track tunnels, also a 
small canal tunnel, which runs between them and 
the new tunnel, the distance between the center 
lines of the canal tunnel and the new tunnel being 
63 ft. 

AM the excavation is through a hard blue shale 
and grit stone, or, as it is locally known, Yoredale 
grit, from Yoredale, in Yorkshire, where the beds 
attain a thickness of from 800 to 1,000 ft. The 
quantity of the former to be gone through is about 
90% of the whole, leaving 10% of the latter. The 
whole of the shale as well as the grit has to be 
removed by blasting. Gelignite is the explosive 
exclusively used. The existing single-track tunnels, 
running parallel with the new tunnel, very largely 
facilitated operations. 

After numerous trials on nine successive Sun- 
days, when traffic was entirely suspended, the cen- 
ter line of the existing down-track tunnel was de- 
termined, and this by means of 13 adits (which 
with one exception had previously been driven as 
far as the canal tunnel between the existing and 
new tunnels) was used as a base line for obtaining 
the working center line of the new tunnel, after the 
adits had been extended as far as was necessary. 

The working center line having been decided, a 
bottom heading 9 ft. wide and 8 ft. high was driven, 
the rate of progress at each face averaging, the grit 
with the shale, 2814 lin. ft. per week with 27 faces 
worked day and night, and an average of two driils 
to each face. The debris taken through the 13 
adits was tipped into and rernoved by canal boats 
ated with 10 skips apiece, each holding 1% cu. 
yds. 

Shifts of eight hours each, including a lunch-time 
of a half hour, were worked without a break by 
the miners until the middle of April; 1892, when 


they were altered to 11 hours, of which the men 
work 10 hours, leaving a break of one hour between 
each shift. This alteration was occasioned by the 
admittance through the completed heading of suffi- 
cient fresh air to keep the workings from getting 
too foul. 

During the driving of the bottom heading it was 
found necessary to employ two 500-HP. air compres- 
sor engines to ventilate the faces of the headings, 
which, owing to smoke which found its way from 
the existing tunnels through the adits, combined 
with the fumes occasioned by firing, became very 
foul. 

The size of the main pipes which were dAaid in 
the existing down-track tunnel and conveyed the 
air from the engines varied from 8 ins. diameter 
at the receiver to 6 ins. diameter at a distance of 
one and a half miles, this being the maximum dis- 
tance, plus the lengths of the headings, 
by each engine. The cross pipes, which were taken 
through the 13 adits, and transmitted the air along 
the headings to the faces, were 3 ins. diameter. 
On the completion of the bottom heading, suffi- 
cient ventilation being afforded by the open ends, 
the artificial supply was cut off. 

The following are a few of the leading details 
of the above mentioned machinery: 


supplied 


Diameter of 





constructed in 15 ft. lengths, but, where junction 
lengths and the grit stone occur, they have been in 
creased to as much as 32 ft. 

Little water being met with, combined with the 
generally homogeneous nature of the 
sitated no unusual timbering. In some cases lengths 
of 30 ft. have been completely opened out in the grit 
stone without any timbering whatever having to 
be resorted to, and in many instances the shale only 
required six drawing and no taking out bars. The 
arch ribs forming the centering are of skeleton 
type and made of elm; leading and two 
single intermediate 15-ft 
length. 

The rate of progress in opening out 
the tunnel complete is at the present 
900 ft. per month. This quantity 
be reduced as junctions are 
fewer faces working, but at the present time 
break-ups are being started with a view to push 
forward the rock as rapidly as possible, and efforts 
are being made to complete the tunnel by the 
of the present year. 

Fig. 1 
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FIG. 1 


steam cylinder, 18 ins.; stroke, 3 ft.; 


; diameter of air 
cylinder, 27 ins.; stroke, 3 ft.; two inlet and two 


outlet mushroom valves; diameter of delivering 


air pipe, 7 ins.; number of revolutions per minute, * 


about 50. These engines were worked by three lo- 
comotive boilers 

Light iron Decauville dump cars holding 1 cu. yd. 
were used in making the bottom heading, and are 
principally used at the present time inside the tun- 
nei and solely for taking the spoil up the shafts. 

Ordinary 3-yd. cars, drawn by locomotives, are 
used for taking the excavated material to the 
spoil grounds for a distance of about a half mile 
at each end of the works, the tracks being laid 
along the canal tow-path. 

The position of 40 break-ups having been deter- 
mined, of which, however, only 35 were worked, 
<me opening out, including the two open ends, was 
carried on at 72 faces, with an average of four 
a Generally the tunnel is being 





CROSS SECTIONS OF NEW TUNNEL; LONDON & NORTHWESTERN RAILWAY. 


appear broken and shaky five half-brick rings have 
been put in. It has been decided to omit the side 
walls through the gritstone, as shown on the left, 
when the beds lay horizontally, but in every case 
the roof is to be lined. 

It will be seen on the right of Fig. 1 that the por 
tion having a radius of 13 ft. is in five places bonded 
by specially molded bricks, 1 ft. 2 ins. long. 
Splayed bricks, also specially made, were intended 
to carry stone tops to side drains which have, how- 
ever, since been superseded by a central drain 
composed of Doulton’s 9-in. earthenware “‘Opercu- 
lar’ pipes emptying into the canal by means of 
cross drains taken through the 13 adits. 

The lining is composed wholly of petaindalt: 
faced with brindled bricks, and laid in hydraulic 
lime mortar, the ingredients and their relative pro- 
portions being lime 1 part, sand 1% parts, and 
ground mill ashes 114 parts. 

The backing is of broken rock, hand packed, and 
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set in mortar similar to that used for the brick- 
work. Recesses constructed in the sidewalls to 
afford shelter to platelayers (trackmen) and others 
during the passage of trains, occur every 132 ft. 
alternately on the opposite sides of the tunnel. 
Larch trees have been used for crown bars in 
about one-half of the lengths already turned. In 
the remainder, rail crown bars, Fig. 2, consisting 
of two steel track rails, which had been re 
moved, owing to wear, from the _ railway 
company’s main tracks, and weighing about 75 Ibs. 
per yd., have been adopted, a method suggested 
by Mr. A. A. Macgregor, Assoc. M. Inst. C. E., the 
Resident Engineer in charge of the works, with 
very satisfactory results. Although the cost of 
these bars is about the same as of the larch trees, 
they present many good qualities, and are a saving 
in cost as compared with the others, being easier 
of manipulation and also necessitating Jess excava- 





tion and backing. Several tests made of the 
— 

| 

{ 

' 

' 

I 

Swe 

% 

} 

aos cup. outs 
Exo News. 


Fig. 2. Tunnel Crown Bars made of old Bull-Head 
Rails ; London & Northwestern Railway. 


strength of these bars showed them to be equal 
to round larch bars of 11 ins. diameter under sim!- 
lar conditions. 

The chief objection to the use of rail bars is that 
their maximum deflection is about half that of the 
larch bars, thus making them somewhat treacher- 
ous, and necessitating a careful watch being kept 
by the excavators against undue stress. Haulage 
is done by engine power where possible; in other 
cases horse power is employed. 

With regard to the disposal of the rock to spoil, it 
was intended that the bulk of it should be hoisted 





Fig. 3. Fig 4. 
Fig. 3 and 4. Walkers Detaching Hook to prevent 
Over-Winding of Cages. 


up three shafts which were commenced at the same 
time as the bottom heading, and which were ex- 
pected to be competed by the time the heading 
had been driven its entire length. The position of 
all the shafts are directly over the canal tunnel 
and 63 ft. distant from the center line of the new 
railway tunnel. Unfortunately, however, large 
quantities of water had to be contended with in 
two of the shafts. In the first case, namely, at 
Flint shaft, when sinking operations had reached a 
depth of 195 ft. a spring of water was tapped 
which necessitated either mechanical power for 
lifting it, or, as was adopted, the sinking of a 15- 
in. bore hole through the remaining 303 ft. of rock, 
thus tapping the water and aMowing the sinking of 
the shaft being proceeded with. Two months was 
the estimated time for completing the bore hole, 


but the actual time taken was nearly five and a 
half months. The sinking and lining with brick- 
work of this shaft after the borehole was com- 
pleted occupied almost four and a half months. 
The proportions of shale and grit stone excavated 
in the last 303 lin. ft. were 30% and 70%, respec- 
tively. 


In the second case, namely, at Brunn Clough 
shaft, after 84 ft. had been sunk and "lined so 
much water was met with that it was decided to 
abandon operations, and instead to widen the ex- 
isting shaft of 10 ft. diameter to 20 ft. diameter. 
The time occupied in doing this was seven and a 
half months, 75 % of the excavation being shale 


and 25% grit stone. The depth of this shaft is 
420 ft. 


The third, or Red Brook shaft, which is 513 ft. 
deep, presented but little difficulty, being compara- 
tively free from water. The proportions of shale 
and grit stone were 40% of the former and 60% of 
the latter. Several coal seams, varying in thick- 
ness from 2 ins. to 8 ins., were met with in sink- 
ing Flint and Red Brook shafts. 

All the shafts are circular, the internal dimen- 
sions of Flint and Red Brook shafts when lined 
being 18 ft., and 20 ft. in the case of Brunn 
Mough. In each instance the lining is of brick- 
work, varying from 14 ins. to 18 ins. in thickness, 
faced with brindled bricks, and set in hydraulic 
lime mortar. 

Red Brook and Brunn Clough shafts are provided 
with two wrought iron cages, each weighing 2,156 
lbs., and having a floor area of 10 ft. x 5 ft. 10 ins., 
thus admitting of two Decauville cars being drawn 
up and the same number let down at one time. The 
greatest number of wagons wound up one shaft 
was 635 in 22 working hours. 

Owing to thedelay in the sinkingof Flintshaft, the 
excavating of the break-ups in the vicinity of this 
pit had advanced to such a degree by the time it 
was completed that it was decided to dispense with 
the use of the shaft for the purpose of winding 
up the spoil. 

The winding up of the excavation is performed at 
Red Brook and Brunn Clough shafts by 30-HP. 
(nominal) Robey mining engines, built by Robey 
& Co., of Lincoln, and which have given entire satis- 
faction. The diameter of cylinder is 12% ins; 
stroke of piston, 18 ins.; diameter of winding drum, 
7 ft.: width of drum, 3 ft., in two 1-ft. 6-in. com- 
partments. The average speed of lifting rope is 
500) 6ft. per minute. Lifting capacity (gross 
weight), 9,184 Ibs. 

The winding ropes, which are of steel, and have 
4 guaranteed breaking strength of not less than 38 
tons, are each provided with a Watlker’s patent 
detaching hook for the prevention of the over-wind- 
ing of the cages, as shown in Figs. 3 and 4. Fig. 
3 shows the hook previous to detachment. The 
lifting rope is attached to the shackle A and the 
eage to the connecting link B. The supporting 
ring C, through which the rope is constantly work- 
ing, is a fixture in a bearer at the top of the head 
gear. The hook consists of a pair of jaws, DD, 
working on a center pin, FE, in such a manner that 
the weight of the load has a tendency to open the 
upper limbs which clip the center pin of the 
shackel A. The upper limbs are formed externally 
with jaw hooks, F F. The jaws are kept together 
and made to retain the shackle pin by means of 
the “lamp, H, which is held in position by the 
pins, TT. 

In case of overwinding, the jaw hooks (held to- 
gether by the clamp) pass freely into the ring, C, 
but the projections, K K, of the clamp coming into 
eontact with the bottom flange of the said ring 
hold the clamp stationary while the jaws are being 
pulled through, the result being that the pins 
T I are sheared off and the jaw hooks released 
from the restraint of the clamp. The internal 
diameter of the ring being the same as the width 
across the jaw hooks, F F, the rope remains se- 
cure until the jaw hooks reach the top of the ring, 
when, by the action of the weight of the load they 
are forced open and so hook on to the top of the 
supporting ring, C, as shown by Fig. 4, the rope 
passing over the pulley. 

A twofold reliance can be placed on the efficient 
working of the jaw hooks, F F, e. g.: Suppose that 
the load did not force open the jaws, the bottom 
flange of the ring would then press the clamp 
against the incline of the limbs, thereby causing 


the jaws to open and the jaw hooks to act. One 
ease of over-winding has occurred on these work. 
when the detaching hooks answered satisfactorily. 
no damage whatever resulting. 

Up to the present time 9,411 ft. of tunnel hay. 
been completed, leaving 6,621 ft. to be done. T), 
number of men employed inside the tunnel] is aby): 
1,400, and on the outside works, comprising tune 
approaches, tips, etc.. about 150. ~ 


THE PURIFICATION OF WATER BY FREEy, 
ING.* 
By Prof. Thomas M. Drown. 


The rapid growth of the artificial ice industry, anu 
the claim frequently made that artificial ice ig mu: 
purer than natural ice, make it desirable that the r 
lation between the quality of ice, and the quality of 
the water from which it is formed should be fuj}y 
understood. 

Freezing of water is ordinarily a process of puriti 
cation, that is to say, the ice is usually purer thar 
the water which is frozen. And yet, under certain 
conditions of freezing, the ice may contain the im 
purities of water in a highly concentrated condition. 

The purification of water by freezing can be best 
observed in nature, when ice is formed slowly on deep 
ponds in winter. Laboratory experiments on the freez 
ing of water containing known amounts of various sub 
stances in solution, are generally less satisfactory be 
cause the abstraction of the heat of the water by 
freezing mixtures is usually very rapid, and also be 
cause the amount of water experimented with is com- 
paratively small. 

In the formation of ice on deep ponds in winter it is 
the surface only that is affected, and the rate of freez- 
ing decreases as the ice increases in thickness. The 
water freezes very slowly after the ice is a few inches 
or more in thickness, and it is under these conditions 
that the greatest purification—that is to say, the most 
perfect elimination of the substances in solution in the 
water—takes place. 

The State Board of Health of Massachusetts made 
a few years ago, a very thorough investigation of the 
ice supplies of the State.* and many interesting facts 
with regard to the purification of water by freezing 
were then determined. 

A sample of ice from an unpolluted pond was found 
to be purer than most distilled water: it had no color. 
it was free from free and albuminoid ammonia and 
nitrites, and contained only 0.2 part of mineral matter 
per 100,000 (0.01 grain per gallon), and 0.005 part of 
nitrogen as nitrates. This ice was formed from water 
which had 3.15 parts of mineral matter, 0.0192 part of 
albuminoid ammonia, 0.44 part of chlorine, and 0.01 
part of nitrates. Among the 275 analyses of ice and 
water made in the course of this investigation. there 
are many instances where the degree of purification 
was as great as the one cited. In as many cases as 
possible the comparison of the water and ice was 
made by cutting out a piece of ice from the pond 
and then taking a sample of water from the opening 
made in the ice. Where ice harvesting was in prog- 
ress corresponding samples of water and ice were 
easily obtained. The following table contains the aver- 
age composition of 10 samples of water and the cor- 
responding 10 samples of ice. In each case the water 
and ice were collected at the same time as above de- 
scribed. Some of the ponds and_ rivers included in 
these averages were unpolluted, but the majority of 
them contained considerable sewage or the drainage 
of houses or stables. The determinations were made 


on the melted ice after filtering through paper and 
resulted as follows: 


-———-Averages. parts per 100,000,———-— 
Albu- 


Fixed Free minoid Nitrogen, e 


resi- ammo- am- Chlo- Ni 

Color, dne, ria. moria, rine, trates. trites. 
Water... 0.3 6.075 '.008R4 1135 617.0430 006 
MS cies 0.0 391 .O112 .00108 £10 00430 = .00003 
P’re’tage t 
remain- 
ing in 
Oe 6.4 13. s 1.6 19, 


In the above cases the comparison is made between 
the water and the whole mass of ice. A comparison 
between the water and the bottom portion of the ice 
would generally show a still higher purification. It is 
not at all uncommon, in the bottom ice, to find free 
and albuminoid ammonia and chlorine entirely ab- 
sent. This is not often the case in the top ice, and 
snow ice is generally quite impure. 

Progressive improvement in the quality of the ice 
from the top downward has been shown by analysis 
of a block of ice which was divided into five layers. 

We may fairly conclude from the above that the 
degree of purification in freezing is dependent on the 


*Abstract of a “= read before the anes Meet- 
ing of the New gland Water-Works Association. 
June 15, 1893. This pepe. with discussions, will be 
Petes ta fell te toe. Journal of the. Now Bagiand 

ater-Works Association. 

*Twenty-first Annual Report. pp. 143-223. 
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Halifax Graving Dock, Nova Scotia. 
J. F. LATROBE BATEMAN, M. Inst. C. E., Designing Engineer. 
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Alexandra Graving Dock, Belfast, Ireland. / 
THOS. R. SALMOND, M. Inst. C. E., Chief Engineer. Wm. R. Kelly, M. Inst. C. E., Assistant Engineer. 
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Biloela Graving Dock, Sydney, N. S. W. 
J. B. MACKENZIE, M. Inst. C. E., Designing Engineer. 
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Concrete Graving Dock, Newport, England. 
ROBERT PICKWELL, Assoc. M. Inst. C. E., Designing Engineer. 
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rate, the slower the process the more complete the 
elimination of the dissolved and suspended matter fn 
the water. . 

When ice is forming quickly the suspended matter in 
the water is probably entangled to a greater or less ex- 
tent in the ice crystals. In a case in which a body of 
sewage was frozen to a depth of 1 in. the ice con- 
tained only 5% of the dissolved organic matter (as 
indicated by the determination of the albuminoid am- 
monia), while it held 28% of that which was in sus- 
pension. 

As regards the bacteria there is also progressive im- 
provement in the quality of the ice from above down- 
ward, as might be expected. The bacteria determina- 
tion made in connection with the chemical analyses 
in these investigations showed that the snow ice con- 
tained as many as 81% of the bacteria of the water, 
and the clear bottom ice only 2%. This large re- 
moval of bacteria may, of course, be partly due to 
their destruction by long-continued cold, but the re- 
searches of Dr. Prudden, Dr. Billings and others have 
shown that many specific organisms resist the action 
of cold for a very long time. 

The greater impurity of the top ice may be due to 
various causes. The ice first formed on a surface of 
water, more or less ruffled by the wind will inclose, 
doubtless, more of the impurities of the water than 
when freezing goes on more slowly and quietly. 
Again, the surface of the ice may be flooded by the 
water from below; this is often intentionally done by 
ice cutters. When this water is frozen solid there is, 
of course, no opportunity for the elimination of dis- 
solved matter. Further, the dust and dirt of various 
kinds which fall on the ice, especially on ponds near 
cities, the impurities which snow brings down out of 
the atmosphere, and the contimination of the surface 
by men and horses at the time of ice cutting, all con- 
tribute to render the surface ice impure. 

The elimination of water, when it feeezes, is nec- 
essarily accompanied by a concentration of the impuri- 
ties in the water itself. 

When a shallow pond freezes to the bottom it is 
evident that the ice last formed must contain the 
greater part of the impurities of the whole body of 
water. So great is the tendency to purification in 
freezing that it is in the lower few inches of ice that 
one must expect to find the greater part of the im- 
purities in cases where the whole body of water is 
frozen solid. 

A not uncommon practice in places where there are 
no natural ponds is to flood low ground before cold 
weather comes on in order to gather an ice crop 
When such a shallow pond freezes solid the organic 
matter, which the water has soaked out of the ground, 
may be in a highly concentrated state in the bottom 
ice. 

It is not improbable that in some of the cases in 
which ice has been known to be the cause of sickness 
that it was cut from shallow ponds with dirty bottoms. 
The well known epidemic at Rye Beach, N. H., in 
1875, is a case in point. The ice which caused the 
the trouble was cut from a flooded marsh, the water 
being only 2 ft. deep and containing a good deal of 
sawdust. 

In the ordinary process of making artificial ice the 
whole mass of water is frozen, and consequently if the 
water used is not pure we must expect a concentration 
of the impurities in the portion last frozen. Large cans 
of galvanized iron, of a capacity of 200 to 250 Ibs. of 
water, are filled with water and exposed on the out- 
side toacirculating solution of brine which is cooled 
below the freezing point of water. About two days 
are required to freeze this quantity of water to a 
solid block. The ice first forms on the sides of the can 
and gradually increases in thickness until the whole 
mass is solid. 

I have recently made some analyses of blocks thus 


_ frozen to determive the distribution of the mineral and 


organic neitter. fhe blocks were divided into six 
portions, namely, an upper, middle and lower portion 
of the outside, and an upper, middle and lower por- 
tion of the interior core. It was found in all cases 
that the lower portion of the core of the block con- 
tained the greater part of the impurities of the water. 
One would naturally suppose that the middie and upper 
portions of the core would contain the greatest amount 
of the impurities (as in the case of the segregation of 
the impurities in the cooling of a steel ingot), but there 
were some conditions of cooling in the cases of the ice 
blocks which determined the portion near the bottom 
to be the last frozen. 

Samples of ice made from distilled water have also 
been examined. The amount of dissolved matter in 
distilled water is extremely small, yet the process of 
concentration is, even in such cases, generally no- 
ticeable. Thus, in one instance where distilled water 
was frozen the chlorine was increased from .02 part 
per 100,000 in the water to .33 part in one portion 
of the ice. 

From the above we may conclude that the claim for 
purification by freezing can only be admitted when a 
a ee ae er into ice. 





When a body of water is completely frozen, whether 
in a pond or in a can, the ice as a whole has the same 
composition as the water itself. Under these condi- 
tions the impurities cannot be eliminated, but they are 
re-distributed, the ice first formed being very pure, 
and that last formed containing nearly all the impuri- 


. ties. 


In deep ponds we find the ice to be of high purity, 
even when the water itself is quite impure. In shal- 
low boties of water we should have very pure water 
and clean ground if the ice is to be above suspicion. 
In the case of artificial ice it is absolutely necessary 
that the water should be of the highest purity. It 
would be seldom that a well or spring water could be 
found which would not give an objectionable degree 
of concentration of mineral matter in the portion last 
frozen. Distilled water leaves nothing to be desired as 
regards purity, and the manufacturers of artificial ice 
will find it desirable to limit themselves to its use. 

In all the cases of artificial ice which I examined 
there were practically no bacteria in the water used 
or in the ice. It is the general practice in making ar- 
tificial ice to boil the water in order to expel the air, 
otherwise the ice block would be very porous from 
air bubbles and would look more like a cake of com- 
pact snow. 


WORLD'S COLUMBIAN EXPOSITION. —XV. 
Electricity Building. 

This building was described and illustrated in de- 
tail in our issue of May 11, and we have since re- 
ceived from Mr. E. C. Shankland, Chief Engineer 
of the World's Columbian Exposition, the following 
particulars of contracts and cost, ete.: 


Carpentry and ironwork...... { oe _s M. } 292,024 
Exterior covering................ 215,000 eq. ft. 85,000 
Painting and glazing (glazing, 429 squares) 6,523 
Lathing and plastering.......... 140,000 <q. ft. 6,006 
Reoton. — metal and sk y- eeneee 4 

So err d sq. ft. 

GI a pcceseccczoasss.: 55,000 sq.ft. 22,100 
Sculpture and decoration............. ceee 22,115 
ER a iveuiass der vanuuahvutean yas alndanee 4,538 

Total cost of completed building.......... - $438,900 
Total area of floor........... 260,000 sq. ft. 





Total area of gallery 158,000 sq. ft 

The contractors for the several description of 
work were as follows: Carpentry and ironwork, 
A. Johnson & Co.; exterior covering, J. Griffiths; 
painting and glazing, W. P. Nelson & Co.; lathing 
and plastering, J. Griffiths: roofing, sheet metal 
and skylights, J. A. Miller & Bro. 

Attendance. 

The daily attendance thus far has been much 
greater than at the Centennial Exposition, at 
Philadelphia, in 1876. It falls considerably below 
the attendance at the Paris Exposition in 1889, 
however, but it must be remembered that the nomi- 
nal admission fee at Paris was but one frane (20 
ets.), and that the actual price, owing to discount, 
was only about 10 cts., while at Chicago it is 50 
ets. The following table of attendance at Chicago 
during May has been furnished by the Bureau of 
Admissions: 








Chicago, 1893. Philadelphia, 1876, 

May 137,557 

May 19,524 (The Centennial Exposi- 

May 23,607 tion opened on May 10.) 
May 24,168 
May 20,°61 
May 28,860 
May ‘jioaae 
May 36.689 
May 28.455 
May 32,153 
May 25,261 
May 12 30,929 
ILS cik he bpetieniien 62,099 
May 6 Sunday.. os eeeaa 
pS Se 37,532 
SE Mikes cikne2tees 38,552 
/ pS 52,161 
PE Miadadevesss 51.450 
way | Sas 48,518 
DPM cia cekenadges 78,643 
May 21, cee 15d duegnhae 
ay | RRSP 53,376 
May Msades cdgesies 50,316 
MR naka knee once 67,179 
Gea eds. seas 61,386 
7 RL eaaixasended 55,058 
DRESS «taken a6 92.376 
May 28, Sunday... 94,830 
May 29..... kinda das ste 61.462 
eae 139,979 
WH Di a Sdknchecives 63,058 
WO ictiicsta: oes 1,516,369 


At the Paris Exposition of 1889 the total at- 
tendance for May was 2,610,813. This number in- 
cluded the attendance for three Sundays not repre- 
sented in the Chicago figures. The number of 
visitors at Chicago for the time May 10 to 31 was 
768,989 greater than at Philadelphia. 

Expenses and Receipts. 

Several incorrect statements of the financial af- 
fairs of the Exposition having been made by some 
Chicago daily papers, the following official letter 





on the matter has been issued by Mr. William K. 
Ackerman, Auditor, and Mr. Ferdinand W. Peck, 
Chairman of the Finance Committee: 

The recent statement published in some of the daily 
papers regarding World's Fair finances are grossly 
misleading. The entire expenses of the Exposition for 
May, including pay rolls, were $250,000 less than the 
amount published as the payrolls alone. The total 
expenses for May were less than $600,000, or about 
$19,400 per day, and the total receipts were $720,000, 
the Exposition being open but 27 days. These expenses 
were much larger than they will be in June or there 
after, owing to the then unfinished condition of grounds 
and buildings and the work of installation, which is 
now finished. The expenses are being largely reduced 
every day. The receipts for May include very small 
returns from concessions, the operations of which had 
hardly begun. The average revenue from admissions 
and collections thus far this month exceeds $55,000 per 
day. The daily receipts from both these sources, es- 
pecially the latter, are constantly increasing largely. 
The admissions at the Philadelphia Centennial Expo 
sition for the month of October were nearly three and 
one-half times as great as in the month of June. This 
brief official publication should be given publicity, as 
the effect of the recent publications is very unfortu 
nate. 

Previous International Expositions. 

The World's Columbian Exposition is the ninth 
of a series of great expositions which commenced 
in London in 1851, as noted in our issue of Jan. 
30, 1893, and we give below some general statis- 
tics showing the comparative importance of these 
expositions: 

1851.—The first great international exposition 
was held at London in 1851. It lasted 144 days; 
the buildings and grounds covered 21 acres; there 
were 17,000 exhibitors and 6,089,195. visitors: 
41,933 daily. The receipts were $2,530,000, and 
the expenses $1,460,000, 

1855.—The second exposition was held at Paris. 
It continued 200 days and covered 24% acres. 
There were 21,779 exhibitors and 5,162,330 visitors: 
25.811 a day. The cost is conjecturally stated at 
$1,700,000; the receipts were $1,280,000. 

1862.—The third exposition was held in London 

in 1862. It continued 171 days and covered 23% 
acres of ground. There were 28,653 exhibitors 
and 6,211,103 visitors, a daily average of 36,325. 
It cost $2,300,000, and the receipts were $2,040,000, 

1867.—The fourth was in Paris in 1867. It cov- 
ered 37 acres and continued 217 days. The ex- 

hibitors numbered 50,236, and the visitors 10,200,- 
OOO; 47,470 daily. The cost was $4,000,000; the 
receipts were $2,100,000. 

1873.—The fifth was held in Vienna in 1873. The 
buildings covered 40 acres, and were occupied by 
42,000 exhibitors. There were 7,254,687 admis- 
sions during 186 days, an average of 39,003 per 
day. The cost was $11,000,000; the receipts were 
$1,080,000. 

1876.—The Centennial Exposition at Philadel 
phia, in 1876, was the sixth. The buildings covered 
60 acres; there were 60,000 exhibitors and 9,910,906 
admissions, a daily average of 62,323. The cost 
is stated at $8,500,000; the receipts are said to 
have been $3,800,000. 

1878.—The seventh exposition was in Paris in 
1878. The buildings covered 60 acres and the ex- 
hibitors numbered 32,000. There were 13,000,000 
admissions during 194 days, a daily average of 
67,010. The official report makes no mention of 
cost or expenses, though it is believed the enter< 
prise did not pay. 

1889.—The eighth was at Paris in 1889. The 
buildings covered 75 acres and were occupied by 
60,000 exhibitors. The Exposition remained open 
183 days and was attended by the enormous num- 
ber of 32,354,111 persons, a daily average of 181,- 
170. The cost was $11,000,000; the receipts were 
$8,380,000. ; 

1893.—The present World’s Columbian Exposition 
at Chicago, occupies 666 acres, of which 105 acres 
are covered by the main sane alone. 


RECENT PRACTICE IN DRYDOCK CON- 
STRUCTION. 
(With inset.) 

While the use of wood in the construction of grav- 
ing docks has been attended with very satisfactory 
results in this country, engineers on the other side 
of the water still adhere to masonry in such wonks. 
On our inset sheet this week we show plans of four 
masonry graving docks, drydocks as they are 
more commonly called im this country. These 


nage tasltarcarecen ste nl 


oe x eae Tae RES RAIN = 6 Sineundosennpiiens 
a = Cee nn nn eee 
-—-— ——-- ~ nro a TG 


nee 








606 


ENGINEERING NEWS. 





June 29, 198. 


EE LLL 


docks were recently described in a series of papers 
read before the Institution of Civil Engineers; and 
the discussion on these papers developed much in- 
formation on important features of engineering 
practice. 

Halifax, N. S.—The graving dock at Halifax, 
N. S., was constructed of stone and concrete 
masonry on a solid rock foundation. Work was be- 
gun in August, 1886, and the dock was completed 
in September, 1889, at a cost not definitely de- 


termined, but estimated at about $750,000. Its 
main dimensions are: 
Feet. 
La ngth on bottom, inner groove to head......... Pr) 
top = wt Cen eda es 580 
, outer - of eh enmewl pa 600 
Width on top in body eG ubin s dvbaeeo eens eS Eces aes 12 
ee BT POOR OO rT Ten TT es ert 70 
of entrance at coping. ........ecccccccces 8914 
as of entrance at bottom..........ceeeeeeees 81 
De “pth of sill be low coping. « ie wae ater ad deln« Hees 3AIQ 
o SS Arr 30 
Height of coping above H. W. % Medevatnscevins 44 


The depth, floor area and cubie capacity of this 
dock exceeds any other on the Atlantic seaboard, 
and it is exceeded in length only by the St. John’s, 
Newfoundland, dock, and by one of the Brooklyn 
docks. 

As the dock was founded on solid rock it was 
found impossible to drive piles for the cofferdams 
and the novel method was adopted of providing an 
artificial earth into which piles could be driven for 
a cofferdam., After dredging to the rock all over 
the site of the dam and for some distance on each 
side, and removing all loose material by divers, 
stiff clay was dumped from barges to a depth of 
10 ft. over the area occ rpiel hy the site of the 
cofferdam and the piles were @riven through this 
clay to the rock. The rows of piles were driven 6 
ft. apart and the intermediate space was filled with 
puddle. Then as the water was pumped out, the dam 
was strongly stayed on the inside. The total 
length of the dam was 570 ft., and the greatest 
depth to the rock below high water was 33 ft. To 
facilitate construction the upper or inshore portion 
of this dam was divided from the other portion 
by a transverse dam, thus enabling work to be be- 
gun on the section of the dock in the shallower 
water before the deep water dam was completed. 
This pian worked very successfully, no mishap of 
any kind occurring, and the leakage being very 
small. 

The bottom of the dock consists of a flooring of 
pitch pine laid on sleepers bolted to a layer of con- 
crete. This wood floor has been found an advan- 
tage on account of the rapid drainage of the sur- 
face. The sides up to the level of the solid rock 
are of concrete with a minimum thickness of 3 ft., 
and above this point a rubble-in-cement backing 
with a 38-ft. concrete facing. The concrete was 
composed of 7 parts broken stone, gravel and sand 
to 1 part of Portland cement. A granite coping 
i%x2% ft. runs entirely around the dock and 
the alters have 12-in. granite caps. The dock is 
closed with a steel ship caisson operated by cap- 
stans and tackle and working in a caisson groove 
with granite quoins and bearing surfaces. Provi- 
sion is also made for placing the caisson at the ex- 
treme outer entrance in the case of unusually 
large being docked. The machinery for 
emptying and draining the dock consists of two 
vertical direct-acting high pressure engines work- 
ing two centrifugal pumps 5 ft. in diameter, and 
one drainage engine operating a set of three throw 
pumps. In addition to the dock proper the work in- 
volved the construction of a wharf and jetties and 
the necessary railway sidings, ete. The dock was 
designed by Mr. J. F. La Trobe Bateman, M. Inst. 
©. E., and the work was carried out under his di- 
rection until his death. 

Biloela Graving Dock.—The Biloela Graving 
Dock is located on Cockatoo Island, Sidney Har- 
bor, New South Wales, and was designed by Mr. 
J. B. Mackenzie, M. Inst. C. E., under the direction 
of Mr. E. O. Moriarty, M. Inst. C. E., then Chief 
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Engineer of Harbors and Rivers. Its principal 
dimensions are: 

Feet. 
Length, cuter stop quoin to head.............. 638 
- inner “ Fitte Sh) Te WAR eaw eee nies ae 608 
RN OE BOGE os «wie sunwes end hick cian 580 
MeGeeh GCUNER SUNN. 55 .5','. Ves ant non tak ene 88 
Ww idth OE COPERGs £655)6 5 vawniadss ise be ceseadakuwe 108 
" CRIN i ...5.0455s 56s00ekened clan nes eee 84 
Depth of sill below coping CvbiSebSaasersurcasens 37 
SS oe 32 
Ee is Re en ee eer 26 
** floor Comme G6 DOOR, . vcscs ances 39 

_* sil Pee RT ae bade ren 4014 


The dock is built of stone and concrete masonry 
on solid rock and cost complete $1,339,000. The 
time occupied in the entire work was from Feb- 
ruary, 1883, to March, 1890. 

The floor consists of a 12-in. layer of concrete 
consisting of 1 part Portland cement, 2 parts sand 
and 4.91 parts broken stone, in which are imbedded 
bluestone blocks 12 ins. thick, and has a longitudi- 
nal fall from end to end and a lateral fall from the 
center to each side. A gutter 1 ft. 6 ins. wide 
separates it from the lower alters, which are of 
concrete (1 cement, 2 sand, 5.07 broken stone) 
faced with 2 ins. of fine concrete consisting of 1 
part cement and 2 parts of quartz gravel. Above 
the lower alters comes the broad alter of granite 
masonry, 244 ft. thick and 4 ft. wide. The upper 
alters are of sandstone ashlar masonry, headers 
4x 2% ft., stretchers 4% x 2% ft., with a granite 
coping. The entrance walls are of concrete up to 
1 ft. above low water mark and above this point 
of sandstone ashlar 7 ft. to 8 ft. in thickness with 
a granite coping. The concrete wall has a batter 
of lin 24, and is 11 ft. thick at the top. The sea- 
walls are also of concrete with a batter of 1 in 
8. That on the south side is 11 ft. thick at the 
top and that on the north side 9 ft. The masonry 
of the upper part is similar to that of the entrance 
walls. Both are backed with hand-packed rubble, 
10 ft. thick, above low-water mark. 

The greater part of the concrete in the seawalls 
and entrance walls was deposited under water, 
and was composed of 1 part cement, 1.5 parts sand 
and 3.61 parts bluestone. Before it was deposited 
the bottom was prepared by dredges and divers. 
Then after the foundation had been prepared for a 
length of not less than 25 ft. of wall, a timber 
framing was erected over the site, the vertical posts 
of which were either let into sockets in the rock, or 
connected therewith by iron pins. To these posts 
horizontal walings were secured and to them the 
vertical planking was fastened, the inside being 
lined with canvas. The bottom was then thor- 
oughly cleaned with a jet of water under high press- 
ure, and the concrete lowered onto it in skips, con- 
taining about 144 cu. yds., with a bottom formed 
of two flaps secured by a catch which could be re- 
leased by pulling a rope. The materials were at 
first mixed dry, placed in the skips, and then low- 
ered, but the unavoidable inrush of water, which 
occurred on the withdrawal of the skip, carried a 
large quantity of the cement to the surface, where 
it formed a thick scum. The concrete was there- 
fore moistened before being lowered into position, 
and as it was found that in this way less scum 
was formed, the system was subsequently adhered 
to. The concrete was deposited in lengths of be- 
tween 25 ft. and 50 ft., each connected with its 
neighbor by a joggle. 

The inverts and invert walls are formed of sand- 
stone ashlar with granite quoins; the inner invert is 
20 ft. and the outer 15 ft. broad. The caisson 
is of wrought iron, 90 ft. long, 14 ft. 9 ins. wide, 
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. Plan of Cofferdams, Biloela Graving Dock. 


and 39 ft. 114 ins. deep from deck to keel. It has 
a balanced falling deck and rests on delta-metal 
rollers 18 ins. in diameter. Flotation is obtained 
by means of an air space included between water- 
tight decks, 8 ft. 10 ins. apart. Below this cham- 
ber the water has always free access to the inter- 
ior of the caisson, and above it, also, when the 
caisson is in place. When the caisson has to be 
floated for moving it in or out of place the water 
can be excluded from the interior, above the upper 
water-tight deck, by closing a valve. A lift of 5 
ft. from the bearings can thus be obtained at high 
water, allowing the caisson to be swung around 
without fouling the masonry of the inverts. 

It was at first intended to postpone the construc- 
tion of the seawalls outside of the cofferdam until 
the work inside had been finished, but as it was 





found that a part of the seawalls could be used for 
the walls of the cofferdam and thus lessen the ex- 
pense of that structure as well as enable a larger 
amount of excavating to be done dry, the original 
plans were changed and the dam built as shown 
in Fig. 1. The dam was built of concrete. 

There are two 6x 4ft. inlet sluices to the docks. 
closed with balanced valves, and one outlet culvert. 
A pair of horizontal condensing engines with 
38 x 48-in. cylinders coupled to a pair of double- 
acting 54x 72-in. plungers serve to empty the dock 
and there is also a small engine for drainage pur 
poses. In addition to the dock and the seawalls 
the work included boiler-houses, docks and other 
hecessary appurtenances. 

Alexandra Graving Dock.—Work was begun on 
the Alexandra graving dock, at Belfast, Ireland. 
in April, 1885, and the entire work, comprising, be- 
sides the dock proper, two timber jetty quays, en- 
gines, pumps, buildings and a 100-ton derrick crane. 
was finished in May, 1889. The designs were made 





Fig. 2, Ship Caisson for the Alexandra Graving Dock. 


by Mr. Thos. R. Salmond, M. Inst. C. E., Engineer 
in Chief to the Belfast Harbor Commissioners. 
The principal dimensions of the dock are: 


Feet. 

Length along floor to center of outer caisson groove 800 

” outer sill to back of wall.................- 850 
Width back to back of side walls................. 

= inside of WINS OE TOPs 0c cc ccccsceccccnccecce 92 

i i eT es hawnSeeKaceaee 50 

Depth, ous CP ss hand be sire Fades es cbse ee. 31 

f sill below OE TIN oo 0b dccscenvenss 17 

0 | RA ere 25 

Width of entrance at coping. ..............ceseeee 80 


The dock is divided into three sections, the outer 
of which is 300 ft. long, the middle 200 ft., and the 
inner 300 ft., and between each is an entrance sill 
with caisson groove, so that with three caissons 
the dock can be divided into three separate docks 
or used as one large dock. Longitudinally the floor 
is level on the center line, but it falls 6 ins. from 
the center line to each side where 12x 12-in. cul- 
verts convey the drainage water to the pump wells. 
The dock floor and sills are at the same level, so 
that the keel blocks may be set on both to suit any 
length of vessel up to 800 ft. The side walls and 
floor, and the return walls of the entrance basin, 
and the upper part of the west quay walls, were 
constructed of concrete in situ; the hearting con- 
erete being 1 part Portland cement, 2 parts sand, 
11% parts gravel and 114 parts whinstone, and the 
facing concrete being 1 part Portland cement, 3 
parts fine gravel and 1 part sand. The coping 
stones, caisson groove stones, side quoins, invert 
sills and entrance side walls up to low-water mark 
are of granite. The face work, to a depth of 9 
ins., of the alters and stairs of the dock, the side 
walls of the entrances, the return walls at the outer 
entrance and the west quay wall of the entrance 
basin, are concrete, set in molds and smoothly fin- 
ished. The inlet and outlet culverts are of concrete 
and brick masonry, the side walls being concrete 
and the arched crown and invert of brick, and,are 
closed with wedge-shaped, double-faced gates, oper- 
ated by vertical screws. 
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Two ship caissons, which will fit any one of the 
‘hree caisson grooves, have been provided for clos- 
ng the dock. The general design of one of these 
-aissons is shown in Fig. 2. The hull is of wrought 
ron framed and braced together, and there are 
four decks. The frames of the hull and the deck- 
wams are angles and the plating varies from 
yn. in thickness for the upper part, to 5¢ in., for the 
ower part. The large plates are laid with their 
vreatest lengths horizontal, in alternate inside and 
outside strakes, with vertical butt joints. Between 
the two upper decks (A and B) in the center of the 
eaisson is a room with water-tight floor and bulk- 
heads in which the engine, boiler and pumping ma- 
chinery are placed. The upper deck is floored and 
carries a roadway. 

A large portion of the site on which the dock 
was built consisted of land reclaimed from the sea 
by depositing the material raised by dredging and 
the dock walls and floor were founded in this 
material at a depth of from 39 ft. to 41 ft. below 
the present coping level. A cofferdam was con- 
structed across the foreshore opposite the entrance 
and the excavation carried on dry. The excavations 
were made by sinking trenches on the site of the 
walls and concrete deposited, before excavating 
the body of the material. The timbering for these 
trenches consisted of 12x 12-in. walings placed 4 
ft. apart and held by 12x 12-in. timber struts 
placed 8 ft. apart. Behind the walings 4 ft. x 1 ft. 
<1 to 2-in. poling-boards were placed close to- 
gether. The average width of the trench was 22 
ft. This timbering caused some trouble. In sey- 
eral instances the poling-boards gave way or be- 
came displaced. There was considerable difficulty 
in placing the lower layers of concrete owing to 
springs, necessitating the construction of distribut- 
ing channels. 

The machinery for emptying the dock consists of 
two 500-HP. horizontal compound non-condensing 
engines coupled to pumps capable of discharging 
10,000,000 gallons in 2% hours. The leakage is 
provided for by one horizontal, non-condensing, os- 
cillating engine driving a centrifugal pump 9 ins. 
in diameter. The two jetty quays, 510 ft. and-840 
ft. long, were timber trestle-work. The founda- 
tions for the quay walls and for the 100-ton der- 
rick were of concrete. The total cost of the work 
was $745,000. 

Shortly after the completion of the work fine 
cracks began to appear in the concrete side walls 
and bottom of the dock. These gradually increased 
in size, and water, highly charged with saline mat- 
ter, began to exude from them. The concrete be- 
gan to disintegrate, and some of the fissures en- 
larged so much as to permit the passage of fine 
sand from the back of the wall. An investigation 
was made by Messrs. Hayter & Hawkshaw, en- 
gineers, who reported that the disintegration was 

due to the presence of magnesia in large quantities 
in the work. The presence of this substance was 
due to the seawater which percolated the walls 
from the back, owing to the hydrostatic pressure, 
and abstracted the lime from the cement by the 
formation of a magnesian hydrate. The remedy 
suggested, and which has thus far proved satis- 
factory, was to cut away the defective material 
and to replace it by the best possible Portland ce- 
ment concrete, and thus by rendering the work as 
impervious as possible, prevent the constant in- 
flux of the seawater which carried with it the de- 
stroying element. 

Concrete Graving Dock, Newport.—In the char- 
acter of the foundation site the concrete graving 
dock, at Newport, Monmouthshire, resembles the 
Alexandra grading dock. It is built of concrete 
throughout, with the exception of the hollow quoins 


and sills which were granite, and its principal di- 
Inensions are: 


t Feet. 
Length from head to miter ee eee vavet 

Breadth on cee wire a = ms 6 a Peas as ¢6% * 
Depth from coping to sill level........... keaton’ 30% 
" oe Sp eegae Doe Rica ata esis evieea'es - 31g 

Width at OeeC ORE SO bs cubes use seeecces cveuced’s UD 
Depth of water on sill H. W. S. T.......... ocep See 
or - er ee ee be dnd 60am 134, 


Work was begun in January, 1889, and com- 
pleted September, 1890, at a cost of $125,000. Mr. 
Robert Pickwell, Assoc. M. Inst. ©. E., was the de- 
signing engineer. 

As will be seen from the illustration, the space 
available for the dock was limited and a portion of 
the land had to be reclaimed from the water. A 
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* strong timber breastwork was constructed from U 


to V and from V to Z a cofferdam was constructed. 
The side walls were then constructed in trenches 
excavated 16 ft. wide. The conerete consisted of 
about 8 parts of broken steel slag and sand to 1 
part of cement, and was laid in molds in 12-in. to 
1S-in. layers, the skin and heart concrete being 
kept sepanate in depositing, but afterward thor- 
oughly worked together. To give additional 
strength to the dock floor against both upward 
and downward pressure, second-hand ships’ cables 
were laid across the walls 7 ft. apart, and subse 
quently, when the floor was put in, similar cables 
were stretched across and fastened to the short 
lengths in the side walls. Similar cables were used 
in the abutment walls of the lock, running from 
the outer end of the abutment walls to a point about 
SO ft. along the inner dock walls. These cables 
were placed in pairs at about every 5 ft. in height 
of the walls. It was also found necessary to drive 
pile foundations for portions of these walls. 

In building the floor the earth inside the trenches 
was removed to a depth of about 20 ft., this leaving 
sufficient resistance at the base of the wall to pre- 
vent sliding. Beginning at the head of the dock 
the earth remaining was removed in sections run- 
ning across the dock and 15 ft. wide, the concrete 
floor being completed for each section before the 
excavation of the next was begun. In putting in 
the concrete the bases of the side walls were cut 
away in the form of an inverted skewback so as 
to afford a more secure joint for the floor. When 
half the thickness was in the chain cables were 
stretched across from wall to wall and shackled to 
the short lengths in the walls. These cables were 
generally about 1% ins. in diameter and weighed 
about 85 lbs. per fathom. Considerable trouble was 
had in putting in the floor of the lock pit, owing 
to a spring or “blow” of water, but by using sheet 
piling and increasing the material it was made 
secure. 

To test the force of the hydrostatic pressure on 
the underside of the floor a broken stone drain con- 
nection was made to a 9-in. vertical pipe passing 
through the floor. It was found that the water 
would just flow over the top of the pipe when it 
was 9 ft. above the floor. This standpipe was after- 
ward removed and a cover was bolted on. In case 
of need a pump suction pipe can at any time be in- 
serted here to relieve the dock floor of hydrostatic 
pressure. The engineer calculated the resistance 
of the dock floor as a beam resting on supports 48 
ft. apart, ignoring the added tensile strength due 
to the imbedded cable. Taking four tons as the 
coefficient of strength, he found that the theoretti- 
cal calculations were not borne out by experience 
in this case, because, according to the formulas, 
this section of the dock bottom as a beam would 
only support itself at about 10 ft. span; whereas 
the weaker parts of the dock floor, which were 
only 5 ft. thick, had resisted a head of water of 9 
ft. over that necessary to counterbalance the dead 
load. In other words, theoretically, the floor ought 
to have been forced up long ago, but it had not. 

The principle of regarding the floor as a beam in 
resisting the upward pressure was discussed at 
length, by Sir Benj. Baker, M. Inst. C. E., and he 
considered it erroneous. The upward pressure of 
the water on the floor was accompanied by a lateral 
water pressure at the back of the walls, which put 
a compressive stress in the floor, and formed what 
might be called a concealed arch in the thickness 
of the floor. 

It will be noticed that instead of caissons, as in 
the three docks previously described, gates were 
used to close the Newport dock. The keel and 
miter posts of the gates consisted of one piece otf 
English oak 20 x 20 ins. and the other framing was 
of pitch pine. 

Comparisons of Cost.—As a rule, graving docks 
are not in themselves paying enterprises, and it 
consequently behooves engineers to exercise strict 
economy in their design and construction. Esti- 
mating the cost of the Halifax dock at $750,000, 
and taking the costs of the other three as given, 
$1,600,000, $735,000 and $125,000, respectively, the 
cost per cu. ft. of the Halifax dock was $10, of the 
Biloela dock, $17.50, of the Alexandra dock, $8.25 
and of the Newport dock, $5.75. The great costs 
of both the Biloela and Halifax docks were prob- 
ably due in a large measure to the extra cost of 
labor. The rock excavation necessary at both 
places also increased expenses and in addition the 
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designs for the Biloela dock called for some very 
costly details, as, for example, the use of delta 
metal for the caisson bearings, bringing the cost of 
the caisson alone up to $85,000 

At this point the comparative advantages of cais 
sons and gates suggested some points of interest. 
As before stated, the cost of the caisson for the 
Biloela dock was $85,000, and the cost of the two 
caissons for the Alexandra dock was $43,800, while 
the cost of the gates for the Newport dock was but 
$7,250. 


these figures seem to show a large balance in favor 


Laying aside all other questions than cost 


of gates, but a study of other works indicates that 
this balance is excessive. For example, the gates 
for the dock at Southampton, England, built with 
an S0-ft. entrance, in IN35, cost $25,000, while one 


of the eaissons for the Alexandra dock cost $21,900 


amd one for the Barry dock cost STX000. Aside 
from cost, cuissons possess some advantages over 
gates. A single caisson can be made to suit sev 
eral entrances; its top can be used as a roadway, 
and it can be easily docked for repairs, all of which 


advantages are lost with gates. 

Returning to the question of cost it would be in- 
teresting to know just how the costs of these docks 
compare with docks of equal size constructed of 
wood as is usual in America. 
detailed figures are available. 


Unfortunately, no 
Remembering that 
the cost of labor is much greater here than in Eng 
land, however, some rough comparisons are pos- 
sible. The contract price for the timber dock at 
Brooklyn, N. Y., 0 ft. long, 130 ft. wide at the 
top and 50 ft. wide at the bottom, was $548,700, or 
about $1,100 per lin. ft., and $975 per lin. ft. for 
any length over 500 ft. Reducing the costs of the 
four docks described to the same terims we have 
costs of $1,250, $2,200, $655 and $350, respectively 
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Fig. 3. Cross Section of the Barry Graving Dock 


The price of labor in Australia and America is 
about the same, which admits of a comparison 
between the Brooklyn and Biloela docks. This 
shows a difference of nearly 50% in cost per lin. 
ft. As before stated, however, the cost of the 
Biloela dock seems to have been excessive in cer- 
tain details. A much more reliable comparison is 
afforded in the wooden dock at St. Johus, New- 
foundland. This dock does not vary much in size 
from the Halifax dock, and the cost of labor is 
practically the same at the two places. The cost 
of the St. Johns dock (Eng. News, Oct. 12, 1889) 
was about $1,000 per lin. ft., as compared with 
$1,265 per lin. ft. for the Halifax dock. 
Sub-Drains fer Dock Floors.—Rendering the 
walls and floor impermeable to water is usually 
considered a prime requisite in graving dock construc- 
tion, and where the hydrostatic pressure is large, 
this requires the masonry to be quite heavy, be- 
sides entailing other dangers as is instanced by the 
failure of the concrete in the Alexandra dock be 
fore-mentioned. The question thus artses whether 
it is not better to allow free access into the dock 
of this water and to remove it as fast as it enters 
by suitable pumps. This plan has been adopted in 
the construction of the Barry dock, and has worked 
very successfully. This dock is 740 ft. long, 100 
ft. wide on the floor and 113 ft. 8 ins. wide at the 
top and provides for four ships placed in pairs side 
by side, as shown in the illustration, Fig. 3. Ow- 
ing to the width of the floor, it was evident thar 
the cost of one impervious to water would make it 
out of the question, and the engineer, Mr. J. Wolfe 
Barry, M. Inst. C. E., decided to introduce drain 
pipes into the walls and floor and give free entrance 
to the water. In the Halifax dock the method was 
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adopted of draining the floor underneath into a 
well from which the water could be pumped. 
Action of Sea Water on Concrete.—With regard to 
the question of the failure of the concrete at the 
Alexandra dock, it is important to note that this 
occurred only where the walls were subjected to 
the unbalanced pressure of the tidal water. As is 
well known, concrete deposited in water which has 
aceess to all sides, does not easily disintegrate un- 
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Fig. 4. Cast lron Keel Block, Alexandra Graving Dock 


In this case the water 
was foreed into the pores of the concrete, and be- 


less defectice in some way. 


ing free to percolate through, was constantly re- 
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suitable floats in the framework to preserve the equili- 
brium of the dock, such docks are very useful indeed 
in tropical climates, because they float on the surface 
of the water, and there is a free draft of air right 
through them. As a mere matter of comfort to the 
men at work and of rapidity of drying the paint put 
upon the ship's bottom, = are superior to docks 
with closed sides. Moreover, if it is desired to take in 
a ship of shallow draft, it is only necessary to lower 
the dock to the exact point required and raise it again. 
The water to be pumped is about in proportion to the 
amount of work to be done; whereas, in the case of a 
deep fixed dock taking in a shallow ship. it is neces- 
sary to pump the dock out to the bottom. On the other 
hand, where there is a very large trade and where 
there is a good foundation to begin with, it may be 
that the solid dock is better. Surely, however. the 
floating dock is well worthy of the attention of any 
engineer who has before him the problem: “Of what 
nature shall I make the graving docks I have to pro- 
vide for the port about which I am advising?’ At 
the present price of steel a floating dock will probably 
compare favorably with the fixed dock in price and 
will certainly do so if the foundations are bad. 

A pontoon dock designed in 1867 has been working 
successfully for the past 20 years. 


Securing a Smooth Face on Concrete Walls.—The 
specifications for the Newport dock required the 
eontractor to wash his molds for the culverts. 
quoins, ete., with a solution of brown soap of the 
consistency of paint to prevent the concrete from 
sticking to the mold. It was found, however, that 
the men in using their shovels between the molds 
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100-HP. 
generator. 


engine coupled direct to an el, 


The engine is vertical, in order to insure eco) 
in space, and a chamber incloses the main 
ings and lower end of the cylinders. This cha 
is filled almost up to the shaft with a mixty; 
oil and water, into which the crank shaft and 
necting rods splash at every revolution, so 
completely deluge the bearings, piston and int 
of the cylinders, thus affording copious self-lu}, 
tion and supplying a jacket to the piston. 0) 
the erank chamber is introduced through the 
bearings, which are supplied from the only tw. 
cups on the entire engine. A simple pipe con 
tion with a city main supplies the necessary w:: 
Another pipe, serving to carry off the overflow 
made, by means of a funnel head, to indicat. 
level of the lubricants in the crank chamber 

The engines are built with two eylinders « 
single shaft. and abnormal heating is obviated 
the employment of water jackets. Each revolu 
made by the engine operates valves admitting : 
gaseous fuel alternately to the one or the ot) 
eylinder. As the period of admission is contro 
by a positive action, the crank shaft receives 


PITTSBURG GAS ENGINE DRIVING ELECTRIC GENERATOR, 


newed, thus making the precipitation of the mag- 
nesian hydrate continuous. Analysis of the disin 
tegrated material at the Alexandra dock is stated 
to have fully confirmed the opinion that the forma- 
tion of magnesian hydrate was the cause of the 
failure. At the same time some question was raised 
in the discussion of this matter as to the correct- 
ness of this theory, several being disposed to think 
that the disintegration was due to imperfect 
methods of making or depositing the concrete. 

Keel Blocks.—In the use of cast iron or wood for 
keel blocks the evidence seems to be in favor of 
cast iron. It was stated that cast iron blocks of 
the form shown in Fig. 4 had been used at Belfast 
for 25 years, and were regarded as preferable to 
wood, and considering their great durability fully 
as cheap. 

Kelative Merits of Pontoon Docks and Fixed 
Docks.—The following is abstracted from the re- 
marks made in the discussion on these papers by 
Sir Frederick Bramwell: 

tn a properly constructed pontoon dock the amount 


of water to be pumped out in docking any particular 
vessel is extremely small. Instead of the large pump- 


ing engines used with fixed docks a pair of 12- 
in, pumps on each side of the dock is ample, 
and ai vessel of 2,000 or 3,000 tons can be 
readily docked in three hours. If the sides of 


the docks are made with an open framework, with 


and the concrete worked the soap into the later 
with the effect of destroying its setting properties. 
Petroleum was then substituted for the soap with 
excellent results, and results were also ob- 
tained by simply having the molds well cleaned. 
In closing it may be stated that the opinion was 
quite extensively expressed that the tendency in 
constructing graving docks was not to consider the 
probable increase in the size of vessels in the near 
future as fully as should be done, and that in a 
few years none of the docks now being constructed 
would be able to accommodate any but the smaller 


vessels, 


good 


THE PITTSBURG GAS ENGINE. 

Internal combustion engines, in which the com- 
bustion of fuel takes place in the working cylinder, 
are being extensively adopted for independent 
plants, and the gas engine is gaining in favor for 
this class of service. The principles of the internal 
combustion engine have been presented in our is- 
sues of March 19 and May 2, and we illustrate 
this week a new type of gas engine, know as the 
Pittsburg gas engine. It is the invention of Mr. 
Albert Sehmid, of Pittsburg, Pa., and the details 
of governor and valve gear have been worked out 
by Mr. Bechfeld. The illustration represents a 


impulse once each revolution, no matter what the 
load, but the energy of that impulse is prede- 
termined by an independent piston valve, which 
valve is so designed that it shall always admit gas 
and air in the right proportion for producing 
their correct maximum result, but at the same time 
vary the total amount of mixture directly as the 
work of the individual piston stroke. By reason of 
this adjustment of the energy developed to momen- 
tary load, and by the unvaried use of fuel at its 
maximum efficiency, the engine is claimed to de- 
velop a much greater amount of work per given unit 
of gas, than any other generator thus far brought 
out. Furthermore, as the shaft receives once every 
revolution an impulse that is proportioned to its 
load the speed is maintained smoothly and regu- 
larly. 

Another special feature is the patent automatic 
governor, Which both regulates the speed and con- 
trols the admission of fuel to the cylinder. It is 
mounted upon the shaft, between the cranks, and, 
by direct connection between the eccentric rod and 
valve stem, insures an accurate ang positive travel 
to the measuring slide valve. This governor has 
been used on steam engines, but this is the first 
application to the gas engine. The patent sparker 
for igniting the fuel charge consists of an urm 
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«rated by a cam, which arm is made to break 
lectrie cireuit, and the are thus formed, inten- 
<ified by the use of an induction coil, ignites the fuel 
nstantly. As the arm is actuated by a positive 
notion, there is no failure to produce a spark and 

» failure in the resulting ignition of the fuel. In 
der that the engine may be entirely self-con- 
ained, the electrie current is supplied from a gal- 
vanie cell. If preferred, however, the requisite 
nergy may be taken from a dynamo cireuit. 

The engine is equipped with a moderately heavy 
ywheel, a bandwheel, where belting is to be used, 
the necessary gas bag, and other fittings. All stop- 
weks and faucets are conveniently arranged on 
one side, and the oileups are supplied with a sight 
feed and so placed as to be easily got at and regu- 
inated. Both at front and at back the crank cham- 
ber has large openings through which the shaft, 
zovernor rods, ete., may be reached by the loosen- 
ing of a bonnet. The interior of the cylinders is 
similarly easy of aecess. The head is made re- 
movable, thus allowing ingress for an occasional 
cleaning out of the dirt resulting from gas com- 
bustion, 

An engine rated at & HP. on the brake, with 
cylinders 6x11 ins., has been tested, using city 
illuminating gas as a fuel, which is more expensive 
than common fuel gas. The gas meter employed 
was a standard one, manufactured by the Fuel 
Gas & Mfg. Co., of Pittsburg, and guaranteed cor- 
rect within 1%. The springs for indicator work 
were carefully tested, and the results corrected 
for any small error. The indicators were placed di- 
rectly upon the cylinder cases. For measuring the 
delivered horse power, a Prony brake was used, 
having a wheel 275¢ ins. diameter, and an arm 
29 1-16 ins. long. The indicated horse power was 
calculated in the usual way, from the number of 
revolutions and effective pressure. The duration of 
each of the three runs made, A, B, and C, was 
two hours. 
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A. B C. 
Load...... eanheaeae Sandie ict nace <a % 0 
Load on brake in Ibs............... insss Ge) ae . 2 
Revolutions per minute....... Siw cveqas 223.5 223 221 
Pressure in Ibs. per sq. in. in cylinders : 
. Cylinder I 103 27.4 

Mean initial { rr ll 191 28 

Mean oe ii I 18.8 8.8 

winal. ; - Il 19 9 

Mean rs 7 I 47 7 

Pe | " If 47.2 17.0 
Indicated H. P.: 

CPTI a oi diac cob ea usClavencté 5.88 3.59 80 
- i ee et ere ee ee 5.40 3.62  .82 
WE nsiks .ckkcn excueadeas boas tee 10.7 7.21 1.62 

Brake horse power __...... .......... 9.10 5.80 

Horse power lossin friction.......... 1 68 1.41 

Mechanical efficiency........ ........ sis 80% 

Gas: 

Temperature, degs. C 22 16 «15 

Pressure in inches..................:. 1.5 2 2 

Amt. in cu ft., at 0°.C. consumed 

POE ROMP, ciccse.cs :a > dbeeeneous 165 121.8 50 

Amt, in cu. ft., at 6°.C. consumed 

et eS errr 15.3 10.9 30.8 
Amt. in cu. ft. at 6° C. consumed 
pee beer, per B. Th. P....c.cse aces 13.2 21 
Water Jacket : 
Lbs. of water u.ed per hour.... ..... 1,538 1,210 1,009 
Rise in temperature, degs. C......... 220.2 19 17.8 


With the conditions of the test as given, the 
energy received and expended per hour was divided 
as follows: 

Total energy received, ft.-ibs.55,200,000 40,800,000 16,750,000 


Total energy expended: 
1adicated work in ft.-lbs. . .27,280,000 14,330,400 3,200,000 


water jacket ft.-lbs.... .... 21,900,000 17,800,000 1,382,000 
exhaust radiation, ete., in 
: RUUD s Sci cweths 0s 2 .... 10,020,000 3,740,000 12,168,000 
Efficiency for \ HP. .......... aoe 35% 19% 
= ag? Sie RE Re 33% 28% 


The engines are manufactured by the Fuel Gas 
& Mfg. Co., of Pittsburg, Pa., and are made in 
sizes of 4 HP. to 200 HP. 
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Mr. ©. 8S. Gamble has been elected City Surveyor 
of Muskegon, Mich. 


Mr. S. D. Baltimore has been appointed Assistant 
City Engineer of Troy, N. Y. ‘ 
Mr. John D. Crimmins has resigned his position as 


President of the Metropolitan Traction Co., of New 
York. 


Mr. James F. Parr, Pineville, Ky., bas been ap- 
pointed Chief Engineer of the West Virginia, Pitts- 
burg & Tennessee R. R. 


Mr. Kerr. General Superintendent of the Consoli- 
dated Mining Co., Roanoke, Va., has resigned, and will 
enter business as an engineer. 





ENGINEERING NEWS. 


Mr. Thomas D. Robinson has been appointed Sur- 
veyor-General of Colorado. He was at one time City 
Engineer of South Denver, Colo. 

Mr. Bernhard Feind, M. Am. Soe. C. E.. until re 
cently Consulting Engineer to the city of Chicago. has 
removed his office to the Rookery Building, Chicago 
for the practice of general hydraulic engineering 


Mr. James Parks, one of the originators in 1848 of 
the Steubenville & Indiana R. R.. which was the first 
part of what is now the Pittsburg. Cincinnati & St 
louis R. R., died at Steubenville, O.. June 19. at the 
age of S87. 


Mr. Thomas T. Johnston has been appointed First 
Assistant Chief Engineer to the Chicago Sanitary Dis- 
trict Commissioners; Mr. U. W. Weston, Superinten 
dent of Construction, and Mr. D. C. Dunlap, Assistant 
Superintendent of Construction. 


Mr. Henry R. Long, of San Diego. Cal., has been 
appointed Chief Engineer of the Los Angeles, Owens 
Valley & Utah Railway. and in a few days will begin 
the survey. The company's plan is to build the gap 
of 153 miles between Mojave and Independence 


Mr. John Fritz, of the Bethlehem [ron Co.. has been 
awarded the Bessemer medal by the Tron and Stecl 
Institute, of Great Britain. as already noted, and 
the Council of the American Society of Mechantea! 
Engineers has adopted the following resolution respect 
ing the award: 

The Council desires to commend the exeellent judg 
ment of the Iron and Steel Institute in selecting for 
this honor one who, by his genius, skill and industry 
through many years, has done so much toward the im 
proved metallurgical processes. and especially in the 
construction of the mechanical appliances now ins use 
in the manufacture of iron and steel in this country, 
as to have materially aided in making this industry 
the impertant one it now is. In conferring the “Besse 
mer Medal’ in this year of our “Columbian Exposi 
tion” upon an American engineer, the Institute has in 
a pleasant way added further evidence of the kindly 
feelings and hearty goodfellowship which in se many 
ways has of late marked the action of engineering 
societies and engineers in this country and in Europe. 
We cannot but believe that courtesies like this tend to 
a closer union of engineers in all lands, and that while 
it is the mission of our profession to compel the rude 
forces and materials of nature to contribute to the wel 
fare and comfort of mankind, it is their mission as 
well to bring in closer touch nations and individuals 
and in this way aid in a degree it would seem. as no 
other profession can, to bring about those better days 
which in all ages past the. world has hoped and 
struggled for. 

Mr. Leland Stanford. United States Senator and 
Chairman of the Executive Committee of the Southern 
Pacitic Co., died at Palo Alto, Cal.. June 20. He was 
born in. Watervliet, N. Y.. in 1824. He studied law, 
and in 1849 was admitted to the bar. In 1852 he went 
to California, where he soon became interested in gold 
mining with his three brothers. He left them in 1856 
and settled in San Francisco, where he established a 
mercantile business, retiring with a large fortune. 
When the Central Pacifie R. R. Co. was organized in 
1861 he was chosen president, and superintended the 
construction of this road, and drove the last spike 
at Promontory Point, Utah, on May 10, 1869, Later 
on he became interested in other roads on the Pacific 
slope. He was governor of California in 1862 and 
1863. He was president of the Southern Pacific Co. 
from 1884 to 189%). and on Mr. C. P. Huntington's elec 
tion to that office he became Chairman of the Excu 
tive Committee. He was known principally for his 
early and prominent connection with the Ceutral Pacitic 
R. R., which, with its connection, the Union Pacific 
R. R.. formed the first transcontinental railway. The 
Union Pacific R. R. was built from Omaha to Ogden, 
and the Central Pacitic R. R. was to reach from Ogden 
to San Francisco. The natural difficulties were great, 
aud the work had to be done quickly: Part of the 
route lay through level plains, and here it was pushed 
as railway building had never been pushed before. 
Ten miles of track were laid in a single day and 530 
miles in 203 days. The rest of the road lay among 
the wild crags and deep ravines of the Sierra Nevada, 
and here the cost of construction was colossal, over 
$20,000,000 being spent on 100 miles of the line. It wax 
largely through Mr. Stanford's energy that the work 
was successfully carried out, and on May 10, 1869, the 
work was done, the last spike being driven by his own 
hand. The silver hammer which he used on that occa- 
sion had a telegraph wire attached to its handle, and 
at the stroke the news was flashed that the transcon- 
tinental railway was completed. Mr. Stanford's prop- 
erty is valued at about $50,000,000. 


NEW PUBLICATIONS. 
ABSTRACT OF DECISIONS OF THE ARBITRATION 
COMMITTEE OF THE MASTER CAR BUILDERS’ 


ASSOCIATION. Compiled by J. D. McAlpine, New 
York: “Railroad Car Journal.” 16mo; pp. 48. 


This pamphlet gives abstracts of the committee's 
decisions in cases 1 to 186, from November, 1888, to 
May, 1893. It contains also a table of words often 
mispelled in defect cars or car reports, and a table of 
synonyms of parts of cars known by different names. 
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WOODEN AND METAL TIES..Standard Steel Rail- 
way Tie Co.. New York. Two pamphlets. l2mo.; 
pp. 16 and 24. 

These two pamphlets contain extracts from various 
papers on the subject of steel thes and on the consump 
tion of wool for railway ties, with reference to the 
substitution of metal. Some particulars are given of 
the Standard steel thes «Eng. News, Feb. 7. IS81) on 
the Chieago & Western Indiana KR. Ro and other rail 
ways. 
rHE OFFICIAL RAILWAY LIS’ A complete Di 

rectory of the presidents Vice-presidents, Gen 
eral Managers and Superintendents, Chief and As 
sistant Engineers, Secretaries. Treasurers, etc., ete.. 
ef Railways in North America, and Handbook 
of Complete Information for Railway Men. Waldo 
H. Marshall, Bditer. Chicago, 18U3: Railway Pur 
chasing Agent Co. Cloth, oblong, 444 © Stg ins.; pp 
477; price, cloth $2, flexible leather &3. 

The contents of this litthe volume are clearly indi 
cated in the tithe, and differ very little from those of 
former issues which are already famillar to many 
of our readers. The beek ix intended primarily for 
railway supply men, aml others requiring a compet 
and handy directory of railway officials 
PROCEEDINGS OF THE 21ST AND 2212) MERTINGS 

OF THE AMERICAN SOCLTETY OF RAILROAD 
SUPERINTENDENTS. Secs ‘ A Hammoud 
Boston. Seperate pamphiets. Swo; pp. 130) and 36 
both illustrated 


The report of the proceedings of the 2ist meeting 
held in New York, Oetober, 1808, includes papers on 
“The Evolution of the Railway Tie Plate.’ “A Method 
of Drawbridge Protection’ and “Notes on the Bloek 
System.’ together with the reports of the committees 
on Machinery (relating to compound locomotives and the 
Morton car-heating system). on Signaling, and 
Pransportation. The latter report referred to a pre 
posed printed catechism for the examination of cor 
ductors, enginemen and trainmen as to train rules and 
train orders, and it gave rise to considerable discus 
sien, which is reported in fall. There is an appendix 
giving the experience ‘of roads using the standard 
eode of train and telegraph rules. The report of the 
proceedings of the 22d meeting, held in Chicago, April 
1808. has a paper by Mr. ©. TH. Bhatt, on “Block Sig 
nals."* with considerable discussion, and has a de 
scription of the Lattig autematic clectric block sem 
phore «already described in our columus) as an appen 
dix. 

MICHIGAN STATE BOARD OF HEALTH: Report for 
Ish) Henry B. Baker, Seeretary. Svo, pp. 351 
many tables. 

This report contains some very careful studies of 
vital statistics and zymotic diseases. 
HYDROGRAPHY. OF THE OL, REGIONS: Extract 

from the Twelfth Annual Report of the Director 
of the United States Geological Survey. By F. H 
Newell. 4to, pp. 361; 49 plates. 7 figures and many 
tables. 


The first few pages of. this volume are occupied with 
some general observations relating to the subject, and 
the balance of the book is taken up with facts and 
figures regarding the hydrography of the Upper Mis 
souri and Yellowstone, Platte, Arkansas, Rio Grande. 
Colorado River, Sacramento and San Joaquin and 
the great drainage basins and the drainage of the Snake 
River. Tables and diagrams relating to the discharge 
and stages of the various rivers given and some fine 
half-tone views are presented. 


TRADE PUBLICATIONS 
Bb & Oo; RAILWAY GUIDE.-Baltimore & Ohio R. K., 
Baltimore, Md. Svo: pp. 92: ihustrated. 

This is a profusely illustrated tourist book, com 
piled by H. Hy. Phillips. relating to the World's Colum 
bian Exposition and the trip thereto over the Baltimore 
& Ohio KR. Ro The preparations made by this road for 
ots Exposition traffic were noted in our issue of June 8. 


SOCIETY PROCEEDINGS. 





AMERICAN RAILWAY MASTER MECHANICS’ AS 
SOCTATION—(Concluded from page W7).--The last 
session was opened on Wednesday morning, June 21, 
with the report of the Committee on Boiler Attach- 
ments. The replies to the circular letter issued by 
the committee may be summarized as follows: 


1. Give a list of the parts attached to your standard 
locomotive boiler, which, if broken off in case of aceci 
dent, would leave opening in boiler. A. Average num 
ber of openings reported, 11. 


2. How could the number of openings in boiler for 
such attachments be diminished? <A. “By use of 
steam chamber,"’ 13; two favored use of water column 
instead of gage cocks: one favored both injectors on 
one side, and one recommended abolishing some of the 
attachments. 

%. In what way could such openings be proteeted te 
prevent the escape of bot water or steam in case at 
tachments are accidentally broken? A. “Inside valves.’ 
6: “Automatic valves,’ 7: “Heavier attachments,” 1 

4. What ix the best method of connecting check 
valves to boilers—flange joint. or screwed direct inte 
boiler? Give size of connection that should be used. 
Have you had any experience with inside check 
valves, and what is your opinion of their safety and 
efficiency. compared with ontside checks? A. “Favor 
able experience with inside checks,’ 3; “Unfavorable,” 


” 


2; “Experimenting,”’ 5. 
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5. Do you think it necessary or advisable to use 
water glasses in addition to gage? What size do you 
use? Is it advisable to use an automatic valve in 
water-glass cocks to prevent the blowing of steam and 
hot water in case of water glass breaking? A. 
“Water glass necessary,’’ 14; “‘Unnecessary,”’ 9; ‘Au- 
tomatic valves necessary to protect gage cocks,”’ 7; 
“Tinnecessary,’”’ 5; “Prefer shield," 2. 


6. Is it your practice to use a steam chamber to con- 
nect blower, injector valves, steam heating valves, etc., 
or is it your practice to connect these attachments 
separately to boiler? Is there any provision made to 
close the connection between steam chamber and boiler? 
A. “Steam chamber used." 18; “Not used,” 5; “No 
provision to close connection,’’ 8; “Ordinary valves,” 
4; “Automatic valves," 5. 


The committee’s recommendations were as follows: 


1. That all connections for conveying steam from 
bolier, excepting gage cocks, water gage glasses, check 
valves, blow-off cocks, service cocks. whistle and safety 
valves, be attached to the steam chamber, connected 
to boiler by flange, to be bolted to the*top of boiler or 
to the back side of dome. and that a self-closing or 
automatic valve be used inside of boiler or below a 
point where the connections with the boiler are liable 
to be broken and a valve be placed between chamber 
and boiler. 


2. That a gage cock with guard valve inside of boiler 
is quite desirable; but the committee, not knowing of 
any form of such cocks which is entirely satisfactory, 
refrain from recommending any. 


3. That water-gage glasses are not a necessity, while 
they may be a convenience to engineers and firemen 
and that when thev are used they should be supplied 
with automatic closing valves. 


4. That the check valves be attached by flanges to 
the back boiler head. and the feedwater be conducted 
to the front end of boiler by a pipe or trough inside of 
the boiler, or when the connection of check valves to 
holler cannot consistently be made to the back boiler 
head that a double check valve might be attached 
to back side of dome and the water conveyed 
from this to the front end of the boiler by a pine or 
epen trough, and that only one opening be made in 
boiler for connecting the check valves, this onening to 
he protected by a guard valve inside, and a douhle T- 
pipe with two check valves. one for each injector, be 
provided outside. 

5. That blow-off cocks be placed in the 
back ends of fireboxes and not on either side. 

6. That all studs screwed into botler be made with a 
weakening groove outside. 

7. That the whistle valves be 
holler. and, if not, 
provided, 


&. That safety valves be placed in a recess in dome 


cover below the top of dome, so as to he protected 
from Injury In case of collision or other accident. 


front or 


placed inside of the 
that a separate guard valve be 


The discussion on this report was confined chiefly to 
the question whether the water glass was a necessity 
or not. Representatives of Eastern roads which have 
zool water that gives little trouble from foaming and 
incrustation were strongly of the opinion that the 
water glass was not a necessity, and many were In 
‘lonbt as to whether it gave any greater safety to use 
it than to leave ft off. Theoretically the engineer has 
two appliances instead of one by which to determine 
the height of the water In the boiler: but practically 
he is apt to habitually use only one and leave the 
other to get stopped up and useless. Besides this there 
is the danger of scalding the men on the locomotive 
when the glasses break. The Delaware & Hudson 
Canal Co. has over 400 locomotives in service, and for 
30 years past has never used gage cocks on them. On 
the other hand, the representatives of Western roads 
testfied that the water glass was not only a conven- 
lence, but an absolute necessity on many roads using 
river water or alkaline water. With the boiler foam- 
ing badly the engineer cannot tell by the gage cocks 
alone how much water he has. On engines where the 
fireman is separated from the engineer it is a creat 
convenience to have a separate glass for the flreman’s 
use, as he can manage his fire much more intelligently. 
A resolution was finally adopted setting forth ns 
the opinion of the Association that the water glass on 
a locomotive is to be regarded as a convenience and 
an additional safeguard, but not as a necessity. 

An amusing feature of the discussion was the anxiety 
of some of the members to have the matter so dis- 
posed of that the railways would not be Hable for dam- 
ages in the event of a boiler exploding which was not 
fitted with a water glass. It was apparently forgotten 
that the published discussion in the annual report 
would at once reveal the motives for -the adoption of 
any resolution condemning water glasses, and would 
thus prevent it from carrying any weight in a court. 
The resolution as given above, however, was a fair ex- 
pression of the opinion of most of the members, ex- 
cept that on roads having much trouble with foaming 
water many think that the water glass is little short 
of an absolute necessity. 

Concerning the place of attachment of the check 
valves on the feedpipe, Mr. Foster, of the Fall Brook 
R. R., attaches the check valve to the back boiler 
head and conducts the water to the front end through 
an open trough in the steam space. In this way the 
water is heated somewhat before it passes among the 
tubes, and the check valve is less likely to be broken 
off in a collision. Mr. Chas. Blackwell said that the 
London & Northwestern and the Canadian Pacific Ry. 
both followed this practice, and the late Howard Fry 
adopted it for the first West Shore engines. 


A Standard Method of Conducting Locomotive Tests. 
~This report was substantially identical with that pre- 
sented by the committee of the American Society of 
Mechanical Engineers at the San Francisco meeting a 
year ago (see Eng. News, May 19, 18092). The report 
was presented as preliminary only and the committee 
requested to be continued, and explained that it had 
been proposed to have tests made by the joint commit- 
tee of thé two associations on the experimental locomo- 
tive at Purdue University. The plan received hearty 
approval from the members, and the committee was 
instructed to co-operate in making such tests on the 
relative economy of compound and simple locomotives. 
The Executive Committee of the Association was di- 
rected to solicit subscriptions from the railway com- 
panies to cover the expenses of these tests. 

Malleable Iron Castings.—The committee did not 
think that malleable iron could be recommended as a 
substitute for large and expensive forgings, and had 
found no one who was of that opinion. It could, how- 
ever, be substituted to advantage in locomotive work 
for a great many parts now made of ordinary gray cast 
iron or for small and inexpensive forgings. There was 
no discussion. 

Attachments Between Engine and Tender—Steps and 
Hand Rails.—This committee was appointed to investi- 
gate whether the present connection between locomo- 
tives and tenders was as safe as could be devised to 
prevent the tender frame from mounting or running 
under the foot plate of the locomotive in collisions. 
The repties received them indicated that the risk 
to enginemen from this cause is little or nothing if 
the chafing plates and their backing are in line and 
the coupling bar is horizontal and close up to the cast- 
ing. The best practice is to put the coupling bar at 
the vertical center of the chafing plates, so that the 
bar must be sheared before the tender can start to 
mount the foot plate. The chafing plates should be 
of equal height on the engine and tender; should have 
ample backing and ample wearing surface. A _ stout 
horizontal wrought iron drawbar, with cottered coup- 
ling pins of large diameter, was recommended. 

Some think the chief danger to men on the locomo- 
tive in event of collision is from the tank sliding for- 
ward on the tender frame. To prevent this the use of 
stout lugs riveted to the tank and bolted to the frame 
was recommended. The floor inside the coal space 
should be solidly secured to the frame, so that to shift 
pesition the tank must either mount this floor or shear 
it off the frame. 

For safety couplings between engine and tender 
heavy short-link chain is generally preferred to bars. 
If bars are used one end must have a slotted hole to 
prevent binding on curves. The Duluth, South Shore 
& Atlantic uses for each safety chain four 6-in. links 
of 1%4-in. iron, and connects them to the tender beam 
by double-ended 114-in. staple bolts. The engine draw- 
easting has two pairs of pendent lugs cast on, and 
through these and the last link of the chain passes a 
1%4-in. horizontal cottered bolt. 

Chilled cast fron is generally preferred for chafing 
plates, although some use steel. Some make both plates 
flat; others make one flat and one round, and the Phil- 
adelphia & Reading curves both surfaces, with the 
coupling pins as centers. The use of a wedge to take 
up slack in the bar and wear in chafing plates ap- 
pears to be common practice. The plan of curving 
both surfaces avoid all binding when rounding curves; 
but on the other hand it is said that if the curved sur- 
faces are of short radius, the side strain, when back- 
ing around curves, tends to derail the tender or turn 
the rail over, and causes excessive wear on the tender 
axle collars. To prevent this one surface should be 
made flat, or else curved with a long radius. The 
London & Northwestern and the Pennsylvania use a 
spring buffer coupling arrangement on new work; and 
a fair inference is that the users of so elastic and 
flexible a connection do not consider that any risk 
exists to the men on the foot plate which calls for any 
closer connection. 

For steps, the preference is usually for short steps 
made of iron, and protected by high flanges on three 
sides. The tendency is to put steps very high above 
the rail, probably to avoid breaking them by striking 
snowbanks; but the committee rather favored a step 
of moderate height, and dividing the vertical height 
from tie to foot plate into three equal parts. Wrought 
iron for steps can be freed from ice in winter with 
less danger of breakage than cast iron, and can be 
roughened with a diamond pointed chisel. 

For handholds, long vertical handles on the tank are 
generally preferred. Cross hand-rails at engines on 
front and back were opposed by many (except on 
switching, suburban and way freight engines), because 
although convenient for the employees, they are a 
temptation to other people to steal rides in a dangerous 
place. 

The discussion brought out still more prominently 
than the report the fact that many locomotives are 
very badly designed with respect to foot plate attach- 
ments and appliances for the protection of engineers 
and firemen. Reference was made to .the locomotive 





ects 
* water level falis and 
on the 


exhibited at the World’s Fair by the Brotherhoo| 
Locomotive Engineers. Mr. J. Davis Barnett sai: 
expected to find it a model as respects the applia: 
for the safety and convenience of the trainmen 
on mounting the foot plate he found that the }), 
wheel was on a level with his nose. 

Mr. Henderson said that to prevent the tank mo, 
forward on the tender frame the Norfolk & Wes: 
rivets a heavy angle iron to the rear of the tank 
to the frame. 

Smoke Prevention.—This report was prepared by 
Chairman of the Committee, Mr. J. N. Barr, Sup: 
Motive Power of the Chicago, Milwaukee & St. I 
It stated, in substance, that the ordinary locom.: 
with a deep firebox and a brick arch could be 1) 
without smoke by a careful and intelligent fire: 
when running. When standing still, however, some «| 
vice is needed to furnish air enough to the fire to ) 
vent the smoke, and this is the chief office of smok 
preventing devices on a locomotive. The great trou!) 
with them is that they also force air into the | 
when the engine is running and does not need mo 
air than it gets from the dreft due to the exhuau- 
This may cool the firebox so much as to make smok 
instead of preventing it. 

The Walker smoke preventer avoids this by opera: 
ing automatically when both the throttle and the fi 
door are closed. The Barnes device has a blower j 
the stack and makes little noise. The roar of som: 
steam jet devices is a great objection. As to whether 
the steam jet helps or hinders fuel economy, opinion 
is divided; but it is generally considered that smok: 
prevention means increased coal consumption. 

Mr. A, E. Mitchell said the Erie tested the Hutchin 
son smoke consumer for two months, and found that 
more coal was burned with the device than without it 
The black color of the smoke, however, was killed b) 
the amount of steam blown in by the jet. An effectiv: 
smoke-preventing device should heat the air before ad 
mitting it over the fire. The French furnace, in use 
years ago, did this, the air passing through a hollow 
brick arch in the firebox. The device was a failure on 
account of the short life of the arch. With poor cou! 
especially the arch would melt down. 

Mr. W. H. Marshall said that to work successfully 
a smoke preventer should vary the amount of air ad 
mitted above the fire according to the air openings in 
the grate and the thickness of the fire. Many grate 
bars in service have their percentage of openings 
greatly reduced by incrustation; it would conduce to 
smoke prevention to increase the area of the openings 
in the grate. 

Mr. Pulaski Leeds said he at one time tried admit 
ting air above the fire through two 4-in. pipes piaced 
inside the firebox and _ perforated with 5-16- 
in. holes. The device was an excellent smoke con 
sumer, but the pipes burned out in a very short time 
At the same time an exceptionally intelligent fireman 
was instructed in the principles of smoke prevention. 
and got quite as good results in an engine not fitted 
with any smoke-consuming attachments. 

Secretary Sinclair said America was passing through 
the same smoke-prevention fever which Europe had 
nO years ago. There is nothing in smoke-preventing 
devices offered to-day which was not invented and 
tried many years ago abroad. Foreign railways have 
settled down to the brick arch, and the admission of 
air above the fire as the best appliances for smoke 
prevention, and the same will be done here. It will 
be found here as there that smoke prevention means 
increased fuel consumption. 

Mr. Mackintosh pointed out that the best efforts of 
a careful fireman might be neutralized by a careless 
engineer. 

Mr. Smith said the Chicago & Northwestern had 
about 200 engines equipped with smoke preventers, 
more from necessity than from choice. He had used 
a shield over the furnace door directing the air down- 
ward under the brick arch with a 10 in. x %-in. slot 
admitting the air, and it had worked as well as any- 
thing he had tried, except that the shield burned out 
and had to be replaced frequently. 

Mr. McNaughton said all the Wisconsin Central en- 
gines had smoke preventers. He favored the Barnes 
device, as it heats the entering air and is practically 
noiseless. Every engineer and fireman has to fill out 
on his time card an answer to the question whether he 
has violated the smoke ordinance. These cards form 
a record which may be useful for the company’s de- 
fence in court, and it tends to make the engine crew 
careful. 

Washing Boilers and Testing Staybolts.—An inter 
esting discussion took place at the noon hour on this 
topic. There is a great diversity of practice as to 
washing boilers. Practice on the Nickel Plate is to 
blow off the water from the boiler and let it stand 
full of steam for an hour to cool down gradually. It 
is claimed for this practice that it softens and loosens 
the scale, and against it that the scum on the surface 
of the water coll on the 
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boiler full of water as soon as the engine comes in. 
and keep lowering the temperature as the water circu- 
lates out and in until it is cool enough to be washed 
out. When the boiler is once cooled it makes little 
difference whether hot or cold water is used for wash- 
ing. Most of the boiler washers which pretend to use 
hot water do not really do so, as they can’t get steam 
enough to heat the water. 

Concerning inspection for broken staybolts, Mr. Mac- 
kenzie has this work done after the water has been 
blown from the boiler, but while it is still filled with 
steam. The sound of a broken bolt is heard more 
readily with no water between the broken ends. Others 
test while under steam, believing that the pressure 
will tend to separate the ends of broken bolts and 
make their detection surer. Others objected to par- 
boiling the inspectors in order to test under steam, and 
claimed the men would do better and more reliable 
work if the boiler was allowed to cool first. One mem- 
ber tests under cold water pressure; but the best ar- 
rangement of all appears to be that of Mr. Leeds on 
the Louisville & Nashville. He has two Westinghouse 
air pumps mounted tandem, so as to compress air to 
about 175 Ibs. pressure, and after the boiler is cool he 
pumps air into it. Thus he gains the advantage of 
comfort to his men, and with the boiler empty and 
under pressure. 

The discussion then turned on the reliability of stay- 

bolt inspection. Mr. Mitchell said that he recently 
made a test of this matter. A boiler was taken from 
service, and every Erie inspector was required to 
make a report of the number and location of broken 
staybolts in the boiler. Afterward the boiler was 
opened, and it was found that there was not an in- 
spector who had not marked some staybolts as broken 
which were sound and who had not failed to mark 
some which were broken. The testing was done cold. 
Mr. W. H. Lewis said that he had a report from an 
inspector of five staybolts broken in a boiler, and on 
opening it he found 200 staybolts broken. 
* At this point it was suggested that nothing had been 
said about drilling staybolts to detect breakages. It 
was very forcibly brought out by Mr. T. B. Purves, 
Jr., of the Boston & Albany, that with drilled stay- 
bolts all the expense of inspection, water pressure, 
steam pressure or air pressure is saved. There is no 
parboiling of men in the firebox and no use for the 
dolly-bar or hammer. The engine house inspector 
merely reports any incrustation or water dripping 
around the ends of the stays, and once in three months 
the sheet metal jacket over the side sheets is taken off 
and a thorough inspection is made. On the Chicago. 
Burlington & Quincy also, all staybolts are drilled from 
the outside, and the inspection of staybolts in regular 
service has been entirely abandoned. 

Tender Frames.—The report of the committee on this 
topic showed that metal and wood tender frames are 
about equally in favor. Very few of those using metal 
frames reported any trouble from loose rivets. Steel is 
almost universally used for tanks in place of iron; but 
two roads reported that it corroded more rapidly than 
iron where the coal came in contact with it. For axles, 
iron and steel are in about equal favor. The diamond 
truck seems to be in much the most general use. For 
truck bearings, the most common practice appears to 
be to use center bearings on forward truck and center 
and side bearings on the rear truck, though a few use 
only side bearings on the rear truck, and others use 
either side bearings or center bearings on both trucks. 

The brief discussion brought out the fact that where 
trouble with iron tender frames had been experienced, 
it was due largely to their being too light. 

The committee on subjects for reports at next year’s 
convention submitted the following list: Causes of the 
cracking of back tube sheets; oiling fast passenger 
engines using high pressure steam; exhaust nozzles 
and steam passages; standard specifications and tests 
for boiler and firebox steel; sanding devices; special 
shop tools; a uniform system for testing boilers, es- 
pecially for staybolt tests; tires, including proper 
shrinkage for large sizes, methods of fastening, safe 
limits of thickness and depth of permissible wear be- 
tween turning; tests of simple and compound locomo- 
tives. After the usual routine business and the elec- 
tion of officers, the results of which were reported last 
week, a vote was passed that no presiding officer 
should hereafter be re-elected, and the final adjourn- 
ment was taken. 


THE IRON AND STEEL INSTITUTE—(From our 
London correspondent).—The annual meeting of the 
Tron and Steel Institute was held in London on May 24 


borough. Neither of these latter papers, however, was 
read, other than by title. Another paper, by Herr Paul 
Kupelweiser, on “The Basic Process as Practiced at 





E. Stead, Middlesborough; “On the Saniter Process 
of Desulphurization,”” by E. H. Saniter, Wigan; ‘Notes 
on Puddling Iron,"’ by John Head; “On a Recording 
Pyrometer,” by Prof. W. C. Roberts-Austen. 

On the members assembling on May 24, Sir Frede- 


_tiek Abel, who has been president for the last two 


years, occupied the chair. The usual formal business 
having been disposed of, the new President, Mr. E. 
Windsor Richards, took the chair, and, according to 
the usual custom, delivered an inaugural address (an 
abstract of which is given on another page. Mr. 
Richards is well known in the steel trade, having held 
a prominent position in that industry. He was brought 
up at Dowiais, South Wales, and for many years 
was manager of the extensive Eston Iron Works, at 
Middlesborough, the property of Bolckow, Vaughan «& 
Co. A few years ago he left Middlesborough to take 
the management of the historic Lowmoor Iron Works. 
in Yorkshire, a position he still occupies. He referred 
to the present condition of the institute, which appears 
to be fairly prosperous, although it can hardly be said 
to have been advancing of late at the pace which its 
most sanguine friends would desire. Mr. J. S. Jeans, 
who has been secretary for the past 16 years, is to 
be succeeded by Mr. Brough, who is an associate of 
the School of Mines, and therefore a technical man. 

At the conclusiou of the address, the Bessemer gold 
medal for 1893 was awarded to Mr. John Fritz, of Beth- 
lehem, Pa. The President, in giving a short biographical 
sketch of Mr. Fritz, observed that the latter was one 
of the small band of leaders who had so successfully 
developed the Bessemer process in the United States. 
and had astonished the metallurgical world by the 
enermous quantities of steel produced from compara- 
tively small plants. Mr. Fritz had, during the past few 
years—in conjunction with Capt. Jaques—lesigued 
constructed and managed one of the most important 
armor-plate plants and gun-making works in the world, 
producing the highest qualities of open-hearth steel. 

The next business was the reading of two papers 
by Mr. Stead, of Middlesborough, and Mr. Saniter, of 
Wigan, respectively. The subject dealt with was the 
desulphurization of iron—a problem which has been en- 
gaging the attention of English metallurgists for some 
time past. As will be remembered, Mr. Stead and Mr 
Saniter both read papers at the last meeting of the 
Institute (Eng. News, Oct. 27, Nov. 24. 1892). and 
the present contributions may be looked on as continua- 
tions of those papers. Messrs. Ball and Wingham -two 
young metallurgists of considerable promise—have also 
been making experiments in this direction of late. 

In the Cleveland district we have, in England, prac- 
tically inexhaustible supplies of fron ore, excellent 
for the old ironmaking processes, but inapplicable for 
the manufacture of steel. The basic process has done 
much to make these ores available for the great metal- 
lurgical industries of the day; and if Mr. Saniter can 
substantiate his claim for his process as a practicable 
and commercial success in eliminating sulphur (as 
there appears to be no doubt he can), then another 
step will have to be taken toward rendering available 
the great British native ore deposits. Not only would 
large sums of money which now go abroad then be re- 
tained in this country, but the industry would be made 
independent of the chance of foreign interference and 
a considerable item in carriage would be saved. 

Prof. Roberts Austen’s paper on “The Recording 
Pyrometer,”’ was next taken up, and will be printed 
in a later issue.Then followed Mr. J. Head’s “Notes 
on Puddling Iron.’’ The gist of this paper appeared to 
be that the silicon, carbon, ete., to be oxidized in the 
puddling process can be removed by the oxygen ob- 
tained from the fettling used for lining the pan or 
from hammer scale or other iron oxide charged with 
the pig. 

Mr. Kupelweiser’s paper, to be presented at the 
next meeting, describes the manufacture of steel by 
the combined Bessemer and open-hearth process. The 
rapid oxidation which takes place in the converter is 
well adapted to the first stages of the conversion from 
molten iron to steel; but the slower oxidation of the 
open-hearth furnace is better suited to complete the 
work. Notwithstanding the apparent complication of 
the process, it has been introduced at the Witkowitz, 
works, and the cost of steel production has been ac- 
tually reduced $2.50 per ton compared with the cost of 
metal produced in the open-hearth furnace. It is un- 


derstood. of course, that the basic process is referred 
to in the above. 


ENGINEERING ASSOCIATION OF THE SOUTH.— 
At the meeting at Nashville, Tenn., June 8, a paper 
on “The Pecos Viaduct’? (Eng. News, Jan. 5) was 
presented by Mr. J. Kreuttschnitt. In the original 
construction of the Galveston, Harrisburg & San An- 
tonio R. R., of the Southern Pacific system, the deep 
canyon of the Pecos River presented such difficulties 
that, to avoid it, a considerable detour was made, and 
the line built with heavy grades and curvature, yet 
at great expense; besides, the operating expenses 
were large, the unstable condition of the adjacent lime- 
stone necessitating constant patrol of the track and re- 
duction of train speed. These disadvantages led to the 
ecetion <f 0 Chel, coming the Fede River ob the 


viaduct described. The Pecos ranks one of the highest 
viaducts for standard gage in the world, and leads in 
live-load specifications and lightness. One of the most 
remarkable features in the work was the traveler used 
in erecting; it had an overhang, perhaps hitherto uh- 
equaled, 124.5 ft., which was secured by a 57-ft. wheel 
base, the traveler being counterbalanced and clumped 


to the completed parts of the structure. The fron was 
brought out on push cars on the permanent tracs, 
taken by the crab on the traveler, lowered and held iu 
position till the connections were made. The heaviest 
pieces weighed 11 tons. After erecting the east half 
of the structure, the traveler was taken to pleces and 
shipped by the operated line to the west half, a lighter 
traveler meanwhile raising the short towers at the 
west end. In erecting the east half, 41,000 Ibs. of iron 
was averaged per day net time, and 62,000 Ibs. in the 
west half. The average number of men employed In 
erecting was 67, and ST working days were consumed 
between beginning erection and connecting the sus 
pended span. The superstructure was built by the 
Vhoenix Bridge Co. The floor timbers are covered with 
galvanized iron for fire protection. ‘Total cost of via 


duct, $250,000. The paper was fully illustrated by 
drawings and photographs. 
Walter G. Kirkpatrick, Secy. 
ASSOCIATION OF ENGINEERS OF VIRGINIA. 
The summer meeting will be held at the Hotel Rock 
ledge, Mill Mountain, Roanoke, Va., on June 30 and 
July 1. The following papers will be read and dis 
cussed: “The Proper Method of Disposing of Sewage 
and Household Waste in Isolated Buildings Where No 


Drainage System Can Be Made Available,” R. PL C. 
Sanderson; “An Evaporative Surface Condensor,”’ Jas 
H. Fitts: “Brick Pavements,’"’ Wm. M. Dunlap; ‘The 


Improvement of Virginia Highways,” H. W. Newby; 
“Municipal Building Laws,’ Clarence Coleman. 

L. J. Carmalt, Secy. 
CIVIL ENGINEERS’ CLUB OF CLEVELAND.—At 


the meeting on June 13, 30 members and visitors pres- 
ent, Mr. James Ritchie read a paper on ‘Preliminary 
Surveys for a Railway Line.” 

Frank C. Osborn, Seec'y 


COMING TECHNICAL MEETINGS, 

ASSOCIATION OF ENGINFERS OF VIRGINIA, 

June 30, July 1. Seey., L. V. Carmalt, Roanoke, Va, 
ENGINEERS’ CLUB OF PHILADELPHIA. 

July 1. 1122 Girard St. Seev.. L, F, Rondinella, 
SWEDISH ENGINEERS’ CLOB, 

July 1, Seey., P. Valentine, At 231 Union &t.. Brook!yn, and 

646 North 10t4 8t., Philadelphia, At 180 La Salle St,, Chicago. 

Seev., John Ericson, 
ENGINEERS’ CLUB OF 8T. LOUIS. 

Jnly 5, Seey,. Arthur Thacher, Odd Fellows’ Butlding, 
WESTERN SOCIETY OF ENGINEERS, 

Julv 5. Seey,, Ino, W. Weston, 51 Lakeside Bidg,, Chicago. 
ENGINEERS’ CL 4 OF MINNEAPOLIS, 


July 6. Seey Nexsen, 504 Kasota Block. 
ASSOCIATION ore IVIL ENGINEERS OF DALLAS, 
July 7. Seev., F. K. Smoot. 808 Commerce St, 


TF CHNICAL SOCIETY OF THE PACIFIC COAST, 

Julv 7 Seev,, 0. Von Geldern, 719 Market St., San Franeiaes, 

MONTANA SOCTETY OF CIVIL ENGINEEES. 

July 8 Seey,, G. O. Foss, Helena. 

ENGINEERS’ CLUB OF KANSAS CITY. 

July 10. Seey,, Waterman Stone, Baird Building, 

WISCONSIN POLYTECHNIC SOCIETY. 

July 10. Seey..M F. Schinke. Citv Hall, 

CIVIL ENGINEERS’ CLUB OF CLEVFL AND. 

July 11, Seey., F, ©, Osborn, Case Library Bidg. 

NORTHWEST RAILROAD CLUB. 

July 11. Ryan Hotel. St. Panl Seey,, W. D. Crosman. 

NORTH WESTERN SOCIETY OF ENGINEERS, 

July 11, Seey,, D, W. MeMorris, Burke Block, Seattle, Wash. 

DENVER SOCIETY OF CIVIL ENGINEERS, 

July 11. Seev., F, E. King, Jacobson Block. 

CIVIL ENGINEERS’ ASSOCIATION OF KANSAB, 
July 12. Wichita. Kan. 

ENGINEERS’ AND ARCHITECTS’ CLUB OF LOUISVILLE, 
Julv 13, Seey., F. W. Mowbray. Norton Building, 

ENGINEERING ‘Assoc IATION OF THE SOUTH. 

July 13, Seov., W. G. Kirkpatrick, Nashville. Tenn. 

TACOMA SOCIETY OF “ENGINEERS AND ARCHITECTS, 
July 14. 201 Washineton Building. 

NORTH WESTERN TRACK AND BRIDGE ASSOCIATION. 
Julv 14, Secy.. D. W. Meeker, St. Pani. 

COLUMBIAN ENGINEERING SOCIETY. 

July 18, Secy., F. W. Hart, Washington, D. C. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. 
July 18, Seev.. R. A, Clark, Pittebure. 

BOSTON SOCIETY OF CIVIL ENGINEERS, 

July 19. Secy,. 8. E. Tinkham, 36 Broomfield 8t, 

NEW. YORK RAILROAD CLUB. 

e: Seev., John A, Hill, Temple Court, N, Y. 
axdiivr ins’ CLUB OF CINCINNATI, 
Jul Recy,. J. F. Wilson, 24 W, 4th St, 

BCA NDINA VIAN a SOCIETY OF CH ICAGO, 
July 20, Secy,, C. F. Franson, Portiane Block, 

CANADIAN SOCIETY OF CIVIL ENGINEERS, 

July 28, Seev., C, H, Moleod, Montreal. P.O. 

AMERICAN INSTITUTE OF MINING ENGINEERS, 

July 31 to Aug. 5. Chicago, Ill, Secy., B, W. Raymond,!; 
Barling Slip, New York. 

AMERICA ROCIETY OF CIVIL ENGINEERS. 

July $1 to Aue. Annual Convention at Chicago, Secy., F, 
Collingwood. 127 Siast 234 Rt, New York. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
July 31 to Aug. 5, Annual a at Chicago. 
R. Hutton, 12 W. 31st 8t., New Yor! 

a ey SOCIETY OF PHOENIXVILLE, 

Seev., W. Halliburton. 

NE ENGLAND RAILROAD CLUB. 

Sept 18. Secy. F. M Cnrtia 0, C, RB, B., Boston. 

a RAILWAY CLUB. aa 

Sept 19, Secy,, Clement F. Street, Ch 
SOUTHERN AND SOUTHWESTERN & AILWAY OLUZ, 


chitreat ILWwat ‘cuts - 


= Secy.. 8. W. Spear, Buffalo, N. Y. 
cl ENGINEERS” SOCIETY OF 8ST. PaUL. 


Oct, 2, Seoy,, O, L, Annan, City Engineer’s Office, 


oy F. 





| 
| 


tag ng ete cat a 


Ral Pe se oeatiy Pes 9 


errr a 


ai 


¥. 


‘ Se tee tries concens toumaehnaaben 
ne enna Ae Tn mae 











612 


ENGINEERING NEWS. 





ENGINEERING NEWS 


AND 


AMERICAN RAILWAY journat. 


Published Weekly at Tribune Building, New York, 
Entered at the Post Office. New York City, 
as Second Class Matter 


Vou. XXIX. THURSDAY, JUNE 29, 1893. 
Dp. mck, yg 2 A. M. WELLINGTON... . EDITORS 
Cuas. W, BAKER, E. E. R. TRATMAN, e 
MN. BAKER, F.P. Burr, | A8sociaTe fprrors 








Guo, HH. PROGR. 6... vicerctinee bevedes ae .Business MANAGER 
Chicago Office : Monadnock Building. 


PP. A, POCRMEM ...050kcactsecsce¥ute pamoninse bali MANAGER 
EUROPEAN AGENCIE, . 
Keoan Pao, TRENCH, TRUEBNER & Co, (Limited), Pater- 
noster House, Charing Cross Road, London, Eng q 
Sampson Low, Marston & Co (Limited), St. Dunstan’s 
House, Fetter Lane, London, Eng. 


SUBSCRIPTION RATES : One year, $5.00 ; 6 months, 
$7.50: 4 months, $2.00; single copies 15 cents. To all 
foreign countries in the Postal Union, add $2.08 to above 
prices for postage. Subscribers can have the mailing 
address of their paper changed as often as they desire. 
They shouid send both the old and the new addresses, No 
club rates are allowed, : 

The date when the subscription expires is on the ad 
dress label on each paper, the change of which to a subse 
quent date becomes a receipt for remittance. No other 
receipt is sent unless requested, y 

tDVERTISING RATES: 2 cents per line agate 
measure, Schedule sent on request. Changes of ad- 
rertisements must be in hand on Monday afternoon; new 
rdvertisements, Tuesday afternoon; transient advertisc- 
ments, not later than Wednesday noon. The last pager go 
to press early on Thursday. We shall be obliged sub- 
eeribers who fail to receive their papers promptly will 
notify us without delay. 








The headquarters of Engineering News, on the 
grounds of the World’s Columbian Exposition, are 
at Section K, Aisle 37, of Machinery Hall (central 
aisle, just west of the large water tank), and at 
Section U, Posts 10 to 12, of the Transportation 
Building Annex, at west end of Great Britain 
railway exhibit. For the convenience of sub- 
seribers and advertisers, it is announced that some 
member of the editorial staff of this journal may 
be found at the first-named office, in Machinery 
Hall, from 10 to 10:30 a. m., of each week day, 
and from 10:30 to 11 a. m. at the second-named 
office, in the Transportation Building, as also fre- 
quently at other times. Appointments may be 
made by calling at our downtown Chicago office 
in the Monadnock Building. 

——_—__.9— 

One entire session of the Master Mechanics’ Con- 
vention last week was devoted to a discussion of 
the question, How can firebox steel be tested? 
We have abstracted the discussion in another 
column, but some of the facts which developed In 
it are worth more extended notice. It is safe to 
say that at the present time the firebox causes 
nore tribulation and expense than any other part 
of the locomotive. Boiler repairs now form a good 
share of the total cost of keeping locomotives In 
running order; and boiler repairs are chiefly repairs 
on the firebox. There is a very general belief, and 
it is probably a correct one, that the life of fire- 
boxes is much shorter now than it was 20 years 
There is also a very general belief that the 
cause of the shorter life nowadays is that the steel 
is not as good as the favorite brands of steel or 
iron which were in use a score of years ago. It 
is doubtful whether there is any foundation for this 
idea. The steelmakers do not take pains to con- 
tradict it for it affords them an opportunity to 
preach against the practice of buying material on 
specifications in the open market. When the 
master mechanic says that steel is not as good as it 
used to be the steelmaker replies: “How can it be 
when prices are so much lower? If you will put 
your trust jn me, and pay my price for good steel, 
1 will make it for you.” It is the old story of 
manufacturer’s reputation vs. engineer's specifica- 
tions, in the purchase of material. It was most re- 
freshing to have the fact plainly brought out in the 
master mechanics’ discussion that railways which 
were relying on the reputation of old favorite 
irands were being badly disappointed, while rail- 
ways which were buying material on modern speci- 
fications were having comparatively little trouble 
with their fireboxes. 





ago. 


Really, when we consider the acknowledged great 
iivance made in structural steel manufacture and 
the facet that the entire art of making soft steel 
has developed in littke more than a quarter of a 
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century we see the absurdity of the idea that fire- 
box steel manufacture is a lost art. 

But, if firebox steel is as good or better than it 
used to be why do fireboxes fail in so much shorter 
a time? The reasons as given in the discussion 
were, first, the fact that a locomotive makes twice 
or three times the monthly mileage that was made 
a score of years ago; it runs faster, works harder, 
burns coal more rapidly, heats its plates hotter, and, 
last, but not least, uses a great deal poorer water 
than the locomotives of.a score of years ago. One 
speaker in the discussion said that since the 
forests had been cut off the rivers were muddy in 
rainy weather and in dry weather were kept up 
mainly by springs which carry usually more or 
less scale forming matter. It is to be also remem- 
bered that in the early days of railroading, to which 
many of those who are now having trouble with 
fireboxes look back, the railways of the country 
were mainly in the East where pure water abounds. 
Trouble with staybolts, firebox sheets, etc., appeans 
to be little heard of now among the railways of 
New England. It is those in the limestone regions 
of the West and South that complain. 

Of course all these modern conditions of locomo- 
tive operation must be met; but such portion of 
the trouble as is due to hard water can be avoided 
by purifying the water for locomotive use. The 
argument against doing this has always been that 
the saving was not enough to warrant the expense. 
But if we are to judge by the experience of the 
pian who said in the discussion that his passenger 
locomotives required three new fireboxes in five 
years’ service, or the one who said that for even a 
small increase m the durability of steel plates the 
railways could afford to pay double the present 
price per pound—if these things are true, then the 
gain by pure water would certainly warrant a large 


expenditure to secure it. 
ie ie ihe 


We hope every one of our readers who has any- 
thing to do with trade catalogues will give care- 
ful consideration to the present movement toward 
the adoption of a standard size for such publica- 
tions, 6x9 ins. The adoption of this size is al- 
ready so general that it is practically certain to go 
steadily forward. The first formal action in this 
direction, so far as we now recall, was that taken by 
the Master Car Builders’ Association recently; 
but to show how near the pamphlet library of an 
engineer already comes to this standard size, we 
would call attention to the numerous publications 
which now conform to it. This list includes the 
proceedings of the four natioval engineering so- 
cieties, Civil, Mining, Mechanical and Electrical, 
the “Journal” of the Association of Engineering 
Societies, and the publications of the Engineers’ 
Club, at Philadelphia, Pittsburg and San Francis- 
co, all the state engineering societies which we 
recall, the Canadian engineering societies, and the 
most important of English engineering societies 
except the Institution of Civil Engineers, which has 
slightly smaller “Proceedings,” but not enough 
smaller to make its filing very inconvenient. 
Among the railway associations the Master Car 
Builders’, Master Mechanics’ and Road Masters” 
(the American Association), conform to the stand- 
ard. The Superintendents’ report is somewhat 
large and the railroad club and New England Road- 
masters’ reports are very small and inconvenient. 
Both the New England and the American Water- 
Works associations’ reports are correct in size, and 
so is the Iron and Steel Association’s pamphlet 
of statistics. At least 90% of the municipal re- 
ports and a majority of the railway corporation 
reports received at this office are approximately of 
the above size. 

There are doubtless numerous others; but the 
above list is quite sufficient to show that the size 
of shelves and cases for a model engineers* 
pamphlet library is already pretty well fixed. It 
is well worth the while of manufacturers to con- 
sult the convenience of their customers by adopt- 
ing this standard size where they have not already 
done so. At present the disparity-in sizes is great 
enough to deter many from filing their trade cata- 
logues in form convenient for reference, -who would 
otherwise do so. As a general rule, the heavy 
purchaser of supplies is not the man to be attracted 
by fantastic forms or sizes or eccentricities of bind- 
ing. It is important to him that all his catalogues 
of pumping machinery, for example, shall go into 
one case, and if nine fit in nicely and the tenth is an 


awkward oblong book which is stowed away on a 
top or bottom shelf for lack of a better place, no 
one is especially apt to remember it when it is 
wanted, and the order will be apt to go to one of 
the nine firms whose goods most nearly meet the 
requirements. At present it is safe to say that not 
half the business houses in the country have a con- 
venient and systematic method of filing trade cata- 
logues, and the loss and inconvenience due to this 
is often considerable. 





If any of our seaders have at present no satis- 
factory system of filing pamphlets, a word as to the 
system which has gradually been developed in the 
office of this journal may be of interest, as it is 
in some respects unique. Neither the “file cases” 
sold by stationers nor the ordinary pamphlet cases 
are used. The former are too much bother to get 
into, the latter are too small in every dimension. 
Instead of either, plain pasteboard boxes 1014 
ins. high, 8 ins. deep (from front to back of the 
shelf) and 4 ins. broad are used. These are 
strengthened with cloth at the corners and are 
substantial enough to stand considerable handling, 
yet they are very cheap, costing only 60 to 75 ets. 
per dozen. The front of the case (or side toward 
the back of the shelf) is left open, or a cover can 
be used for it if desired. The back of the case 
(like the back of a book) carries the label describ- 
ing the contents, type-written on it, and on this 
broad back additions or erasures can be easily 
made. 

In these cases the classified pamphlets are placed: 
and of course on the classification adopted the con- 
venience and usefulness of a pamphlet library will 
largely depend. Every office will naturally make 
its classification to suit its needs; but the plan we 
have followed with much success is to make two 
classifications, a general and a sub-classification. 
Thus the pamphlet library is first of all arranged 
in departments, the titles being “Railways,” “Me- 
chanical Hngineering,” “Municipal Engineering,” 
“Structural Engineering,” etc. Each of these de- 
partments has certain shelves assigned to it, and 
on these shelves the pamphlet cases are ranged 
after the sub-classification is complete. To facili- 
tate reference, the cases containing matter coming 
under one general head are kept together. Thus, in 
the Railway department all the cases containing 
matter relating to car-heating, brakes, draft gear, 
ete., are kept together as belonging to the one gen- 
eral subject of car rolling stock. It is a mistake, 
however, to classify any more than the number of 
pamphlets makes necessary. For example, if all 
the catalogues relating to railway rolling stock 
and appliances will go in one case, they should be 
put there. It is much easier to slip the pamphlets 
out of this case and run them over to find a cata- 
logue of car seats, for example, than to hunt over 
a half dozen cases, in doubt as to which one it 
should properly be found in. 
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One*of our contemporaries was recently much 
exercised concerning the high price of aluminum, 
and devoted some space to an argument that be- 
fore any great demand for the metal could be ex- 
pected the price must come down. We showed 
in our issue of Feb. 16 that aluminum at 50 cts. 
per lb. is nearly as cheap as copper, bulk for bulk; 
and the fact has recently been brought to our at- 
tention that the supply of aluminum is not now 
equal to the demand. At present prices of about 
80 cts. per lb., an advance of 30 cts. over the price 
at which it was sold a few months ago, the metal 
cannot be manufactured fast enough to fill orders. 
A member of the staff of this journal recently re- 
ceived from a personal friend a request to obtain 
for him, if possible, a few hundred pounds of the 
metal. But on extended inquiry he found it im- 
possible to obtain for immediate delivery even so 
small a quantity as 100 Ibs. of the metal any- 
where in New York city. It appeared that users 
of the metal were calling for it faster than the 
manufactories could turn it out. Evidently there 
is no necessity of hunting for new uses for the 
metal in order to find a market for the works at 
present in operation. * 


PRACTICAL TESTS OF MODERN WAR- 
SHIPS. 
With the exception of the “Kearsarge” add the 


“Hartford,” two wooden ships of the old type, and 
the Chilean “Huascar,” there is not now afloat a 


. 
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cle man-of-war of any nation, we believe, whose 

“icieney has been tested in battle. Practically 
aking, the navies of the world have been built 
in an era of peace within the last 30 years, 
ice the “Monitor's” exploits revolutionized naval 
pbuilding. 

it is obvious that this has been a severe test of 

. abilities of naval designers. The natural test 

any mechanism is subsequent continuous use in 

functions for which it was designed, and in 
ry other field of work except naval designing 
is ts the principal if not the only reliance of the 

signer for making each successive work an im- 

ovement on the last. Without this crucial test 

4] progress would be all but impossible. Sup- 

ose, for example, that the conditions had required 
that great fleets of “ocean greyhounds” should be 
built and kept on hand, not for actual use, but for 
che contingeney that they might at some time be 
needed. What likelihood is there that the “Cam- 
pania” and ‘Majestic’ and “Paris” would have 
heen really the splendid boats for this service that 
they are in every detail? What likelihood is there 
that their officers would then really have known 
how to handle them well in such service? What 
likelihood that their appointments would really 
have been suitable for it, or that their engines or 
engineers would have proved equal to the emer- 
zeney when they were suddenly called upon to dis 
charge functions which neither they nor any other 
living person had ever discharged before? Is it 
not more than likely that the first demand for real 
service would show that neither the men nor the 
ships were really equal to the service? that sup- 
posed improvements were really injurious, and sup- 
posed necessities really unnecessary, while real 
necessities had been overlooked ? 

Such, it seems to us, is the present sfatus of the 
navies of the world, and the late terrible disaster 
to the “Victoria” is only an evidence thereof. A ves- 
sel supposed to be almost impregnable, almost if not 
quite the most powerful weapon of offense afloat. 
is shown to be as helpless as a canal-boat against 
collision with another heavy vessel: and as all 
these massively armed = ships are  compara- 
tively slow it seems to follow of necessity that all 
ships of that type are at the mercy of considerably 
smaller ships which are a knot or two faster and 
which eannot be sunk at once by two or three 
heavy shots. That the disaster will have an im- 
mediate and great effect on naval shipbuilding, 
and give a great stimulus to the construction of 
vessels like Admiral Ammen’s ram, seems assured; 
yet, who can tell that the next accidental or warlike 
conflict between two ships of war mav not point 
to precisely opposite conclusions? Not from a 
single test, but from a general average of many 
different tests, can the best practice in the design- 
ing of anything be determined. Above all, we 
should avoid the absurdity and unmanly injustice 
of charging any such occurrence to general ineffi- 
ciency or lack of discipline in the service which 
happens to be so unfortunate. It is in the nature 
of things unavoidable that navies produced as all 
existing navies have been produced, by evolution 
from the inner consciousness only, and not by the 
natural process of struggle for existence and sur- 
vival of the fittest, should have many defects. 
Which service has most defects can only be guessed 
at, except that it is a tolerably safe bet that the 
service which has most ships afloat has the most 
very poor ones for real warfare. We have long 
been of opinion that the next great naval war 
would have some painful surprises for both con- 
testants, and we look on this last disaster as tend- 
ing to mark that fact. It is a hard saying; but 
if England would maintain her supremacy on the 
sea, and have any assurance of it, the only safe 
course for her is to pick a quarrel with some 
weaker naval power, and let some of her ships be 
tested in actual warfare. They had been thus tested 
for centuries up to Nelson’s time, and yet the war 
of 1812 revealed the fact that they were anything 
but. perfect even then. So far as the United 
States is concerned, the moral of the late occur- 
rence is rather hopeful than otherwise. Powerful 
rams for harbor defence and swift cruisers like the 
“Pirate” are indicated for the bulk of her navy, 
and-we shall be surprised if events do not follow 
this indication; but whether this is really the 


wiser course is yet, as we have stated, an open 
question. 


~ 





GOOD ADVICE TO ENGINEERING 
GRADUATES. 


A late address to the graduating class of the en- 
gineering department of the University of Kansas, 
by Mr. J. A. L. Waddell, contains some very 
sound advice to embryo engineers, and we abstract 
some of these points, as follows: 

In referring to the position taken even by eng 
neers that engineering is not, strictly speaking, a 
profession on account of its affiliation with con- 
tracting and business, Mr. Waddell remarks that 
one might as well maintain that law is net a pro- 
fession, on account of its connection with criminals, 
or that medicine is not a profession beeause sur- 
gery is very similar in some respects to the oeeu- 
pation of a butcher. Engineering is. indeed, a 
learned profession, and each year is becoming more 
so in its wider application of the sciences to the 
needs of construction. 

Students, just about graduating, are too prone, in 
seeking for a start in their professional life, to gage 
the positions offered by the salary that accompanies 
them. While this is natural, Mr. Waddell warns 
them that it is altogether wrong in principle and 
that the converse of this choice has usually the 
best effect upon ultimate progress. The highest 
salary paid to a graduate under these circum- 
stanees may be taken at $100 per month, and this 
only in flush times. This offer generally comes for 
the work of a surveyor, as elementary surveying 
is the only‘ practical work on which the graduate 
is posted. There is little to be learned and less 
of a professional future in work of this character. 
and when the “boom” has passed the young en 
gineer who is properly ambitious finds that he 
has only been wasting time. 

Railway location and construction offer a better 
field to the recent graduate, and he may really 
earn $40 to $50 a month and his subsistence by 
bard manual labor in dragging a chain or driving 
stakes. But while he is spending a great deal of 
time in a manner profitable to his employer. and 
is gaining some experience, it is not experience of 
a high grade, nor great in amount. On the other 
hand, this work is profitable after all to the student 
released from a sedentary, college life. The ac- 
tive exercise in the field is just what he wants 
mentally and physically, and better fits him for 
the years of hard work and study that fall to the 
lot of all engineers. There is a fascination about 
this out-of-door life, and the engineer's early ex- 
perience in the mountains or on the plains will re 
main through life as a pleasing memory. 

There are various other lines of engineering 
where the inexperienced man can earn a bare liv- 
ing at office work. But the pay is necessarily small, 
because this work can be done by a swarm of cheap 
draftsmen, who are generally worth no more than 
they get. While such positions eventually lead 
to something higher for the earnest worker, the 
young engineer must expect to do much drudgery 
in order to earn even the small pay he receives. 
But he is learning to put his ideas on paper rapidly, 
and to make a presentable drawing, and he is pick- 
ing up ideas on structural detail, or points in loca- 
tion, ete., that he cannot well find elsewhere, and 
that will be of great use to him in the future. The 
only caution to be given is that he should not do 
so much of this work as to become a mere drafting 
machine. 

One of the best places for the real future of the 
young engineer is employment in the office of an 
engineer of well established practice in the higher 
branches of engineering. To this employer his ser- 
vices are worth absolutely nothing to begin with; 
and more than that, his employer must devote con- 
siderable time, time that is worth dollars and cents, 
to instructing the student in fundamental prin- 
ciples and practical methods. But the young man 
who means to succeed is learning almost every hour 
something that is of great value to him, and at the 
end of «a month he will have acquired a greater 
amount of useful knowledge than he would in a 
year of ordinary routine work at a fair salary. 
In an office of this kind the'beginner usually re- 
ceives no salary at all; in England he has to pay 
for his privileges, and Mr. Waddell! thinks the time 
is not far distant when the same practice will hold 
good in the United States. But the wise. young 
engineer will seek employment in the best office of 
this kind available, in ‘preferehee to the salaried 
position referred to. ahi 


As to a choice of a particular branch of the pro- 
fession of engineering, Mr. Waddell very properly 
says that the young graduate is very rarely in a 
position to make this choice. He has had as yet 
very little opportunity to really see what the vari 
ous branches are and in what their work con 


sists. There is no branch of engineering that is 
separate and distinet from all other branches, and 
the more general the experienc: e obtained in vouth, 


the greater will be the man’s eapacity and the 
broader his mental grasp during his best working 
vears. For these reasons Mr. Waddell advised his 
hearers not to select “a specialty” at onee, but 
rather to spend a few months, or at most a year, 
upon one class of work and its details, and then to 
take another and another until their experience in 
veneral engineering was as wide, comprehensive 
and thorough as possible. Meanwhile, they should 
sean the field and select some special branch of en 
gineering toward which circumstances or natural 
capacity seem to point; they should let their stud 
ies and practice tend continually more and ore 
toward that chosen line, and when opportunity 
presents itself eventually abandon all others and 
make the chosen one a life work 

Young engineers must be content for a while te 
earn a bare living, but should see to it that they 
are obtaining meanwhile the experience they need 


and have let no opportunity escape them for gain 
ing useful knowledge. This latter is their real 
capital, and those who have gathered a varied 


amount of it will find that in middle life they will 
outrank these whe started with them in life and 
adopted the poliey of confining themselves to one 
line of work and thought, and by so deing resolved 
themselves into men with but one set of ideas 

To the men who cannot take this adviee, but 
must accept the first offer that comes in order to 
pay off indebtedness incurred in obtaining an edu 
eation, or to support a family, Mr. Waddell points 
out the importance of extensive technical reading 
in other branches of the profession than the one 
engaged in. In this way they can prevent stagna 
tion and keep themselves in touch with the things 
outside of their special line of work. Above all 
things he advised his student hearers not to leave 
the University with the idea that they had com 
pleted their technical education. This education 
had merely begun; and while they might earn a 
living without further study, said Mr. Waddell, 
they could never attain professional distinction 
without further and continuous study. While it 
is hard work, it is yet practicable to earry on a 
course of technical reading even when one has to 
work long hours in the office or in the field. One 
of the best methods to do this is to take a certalm 
treatise, mathematical or otherwise, and arrange 
ty read it through, thoroughly and understandingly, 
in a certain number of days, laying out beforehand 
the amount of each day’s reading. This amount 
should be based upon the average time available, 
and the character of the book. If for any reason 
the allotment for one day cannot be completed, 
take an extra portion next day, and when the 
chance occurs read ahead of the allowance so as 
to anticipate possible interference. It is a good 
practice to carry some technical book in the pocket 
to read at odd moments, when waiting for a train, 
or on the train, or at the noon-hour in the field. 

It is essential to a young engineer that he reads 
the principal technical periodicals and the transac 
tions of the engineering societies, so that he can 
keep up with the times. Mr. Waddell cautioned 
his hearers that an article is not necessarily valu- 
able because it is intensely mathematical. As a 
rule most of the mathematical papers on engineer- 
ing subjects are mere rubbish, though occasionally 
a good paper appears. This warning is not against 
mathematics itself, which is invaluable to the en- 
gineer, and the study should be always kept up; 
but the student must learn to sift matter of this 
kind for himself and avoid wasting valuable time 
upon investigations too often founded upon mere 
assumption or utterly false data. 

In his course of reading, standard literary works 
should be included, for the purpose of improving 
his style in writing, for most writers on enginee: 
ing subjects have much to learn in this direction. 
The young engineer will always find it protitable to 
add his mite to engineering literature, but should 
only write when he has something to say, and 
then say it plainly. The most valuable information 
that comes to the profession is in the form of con- 
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tributions to engineering societies or the techni- 
cal press, describing works completed or in progress 
with all the difficulties encountered and the methods 
of overcoming them. Every paper of this kind, 
with the discussion it provokes, marks not only a 
step forward in constructive progress, but it also 
indicates the next steps to be taken. In such 
papers express your ideas clearly and tersely, cut 
out all mere padding, for the time of engineers is 
valuable, and before you begin ask yourself if the 
paper will in any way prove useful to the profes- 
sion. If the answer be in the affirmative, write the 
paper; if not, don’t. There is nothing that will so 
favorably introduce a young engineer to his pro- 
fessional brethren and to the public generally as a 
good, sound technical article, written for an en- 
gineering society or a technical journal. Don't 
be ambitious to write a book; and never write one 
unless you are sure there is need for it and that 
you have exactly the right kind of information to 
put in it, and then don’t expect great financial 
profit. 

Mr. Waddell advised the especial study of speci- 
fications and contracts for engineering work so 
that the engineer may learn how to prepare them 
xo as to cover the ground in a satisfactory manner. 
Legal decisions and the law of contracts are of in- 
terest to engineers, and business methods should 
be closely studied, including the keeping of ac- 
counts. The young engineer should never be too 
proud to learn from the most ignorant in most 
other things; the man who handles the pick and 
shovel can give valuable information concerning 
earthwork, and the stonecutter and quarryman 
often know things not found in books. 

The graduates were advised to at once enter the 
American Society of Civil Engineers as Juniors, 
and advance as fast as possible, and also to join 
any local engineering society available. As to 
general bits of advice, they were to be earnest in 
all work; methodical in practice, checking and 
counterchecking to avoid mistakes; not to be dis- 
couraged by failure; to make as many acquaint- 
ances as possible among engineers, and establish 
themselves on a friendly footing with a few promi- 
nent members of the profession, so that they can go 
to them for advice; not to hesitate to ask when they 
did not know and to be ready to help another en- 
gineer from their store of experience, even if it was 
limited; and to avoid all petty professional jealous- 
ies, and remember that to rise in the world it is 
not necessary to push others down. 

As regards engineering ethics, now much dis- 
cussed, Mr. Waddell said that the importance of 
this subject cannot be over-estimated. The engi- 
neering profession needs a code of ethics in order 
to raise itself in the public estimation to the posi- 
tion it ought to occupy. This will take time, but 
it must come, for engineering is destined to lead 
all professions in the progress and development of 
the civilized world. In the meanwhile, each engi- 
neer should adopt a little code for himself, consist- 
ing of one principle—“To deal squarely by every- 
body under all circumstances.” If he places him- 
self mentally in the other man’s place, his judg- 
ment as to what is right cannot be far wrong. 

The engineer in charge of construction is an 
arbitrator between his employers and the con- 
tractor, and is not the oppressor of the latter. The 
salary paid does not purchase the engineer's con- 
science, and he should look out as carefully for the 
rights of the contractor as for those of his em- 
ployer, and he should aid the contractor in every 
legitimate way. If the contractor is losing money, 
the chances are he will slight the work; and in 
letting work it is bad policy to award a contract 
to any competitor for less than actual cost plus a 
living profit. 

In conelusion, Mr. Waddell points out the great 
importance of systematizing work, and notes the 
fact that the most successful engineer is the man 
who can obtain the greatest amount of intelligent 
work from those he employs. He also advises 
young engineers that there are other things in 
life than professional advancement and success: 
that it is bad policy to reduce one’s self to a mere 
working machine, which is liable to break down 
or ran badly from want of a little lubrication. 
very hard working man is entitled to an ocga- 
sional holiday, and the reviving effect of this va- 
cation will enable him to work all the harder when 
his play is over. A man is also under certain ob- 
ligntions to his fellow-men, and he should strive to 


make himself agreeable to those about him; those 
employed by him will be all the more useful and 
the machine will run easier by reason of good, fair 
treatment and general kindness on the part of the 
employer. 


LETTERS f0O THE EDITOR. 


A 72-IN. FLEXIBLE STEEL JOINT FOR THE 
WATER-WORKS OF TORONTO, ONT. 


Sir: [ notice that in your issue of June 15, in an ar- 
ticle upon “The 54-In. Steel Submerged Pipe for the 
Syracuse Water-Werks” you illustrate a universal flex- 
ible joint. In the closing paragraph of the article re- 
ferred to the author says: “I wish to state that much 
credit is due to Mr. Howard Soule, Consulting Engi- 
neer of the Syracuse Water-Works, for the preparation 
of the specifications and for the design of the joint 
ured in this pipe.’’ 

If the latter part of the paragraph refers to the flexi- 
ble joint, then I beg to differ with the writer of the 
article. The joint in question was designed by me 
and submitted to the Toronto water-works department 
and accepted by them in the early part of 1888, for 
whom [ built 90 joints; 65 of the joints were for 48- 
in. pipe and 15 for 60-in. pipe. The latter I believe 
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72-in. Flexible Steel Joint; Toronto Water-Works. 


to be the largest flexible joint ever made. I also in- 
close a sectional view of some joints, shown herewith, 
our firm (the Central Bridge & Engineering Co.) are 
now building for the city of Toronto for a 72-in. pipe. 
to be laid in Lake Ontario in connection with their 
water supply. This print shows the joint in detail, and 
will illustrate my claim to be its designer. 

All my joints have been of this same design, and 
they have proved to be almost indestructible. During 
this past winter the conduit was pumped dry and 
floated, several of the joints protruding through the 
ice several feet; the %-in. steel sheet of the pipe was 
ruptured in several places; some at the seams by the 
shearing of the rivets, and others by the tearing across 
the holes; but the flexible joints remained firm, and 
have since been relaid. 

I am pleased to say that several engineers in the 
United States have written to me for prints and other 
particulars, therefore I suppose they have understood 
that I was the first to design and manufacture this 
steel tube flexible joint. 

In an article upon the Toronto water supply that 
appeared in your paper some two years ago (Oct. 1%, 
1891) you then mentioned the fact of my having con- 
structed the flexible joints for said conduit. 

If there is any merit in the device I believe I am 
entitled to be credited with the same. 

Wm. H. Law, C. E. 

Peterboro, Ont., June 21, 1893. 


(There were two joints used at Syracuse and de- 
scribed in the article referred to above, the flexible 
joint, to which Mr. Law refers, and a hook-bolt 
joint. In crediting Mr. Soule, the author of the 
paper did not state which joint he meant. The 
original from which the illustration of the 60-in. 
flexible joint at Toronto, shown in our issue of 
Oct. 17, 1891, was made did not show the details 
of the joint so clearly as does the accompanying 
section of the 72-in. joint, and lacked dimensions. 

A comparison of the section of the Toronto joint, 
as shown above, with the Syracuse joint, in our 
issue of June 15, shows that the differences be- 
tween the two joints are mainly in the dimensions 
of the parts and in the bearing surfaces, the Syra- 
euse joint having the greatest area of bearing sur- 
face. The Toronto joint has a possible deflection 
of 15° in any direction, against 12° in the Syra- 
euse joint. For ordinary joints at Toronto flanges 
and bolts are used, whilé at Syracuse the hook and 
bolt joints described in our issde of June 15 are 
used.—Ed.) 


STEAM SHOVELS AND STEAM SHOVEL \ 
Sir: I have read with a great deal of inte 
series of articles by Mr. Hermann on “Steam s 
and Steam Shovel Work,” now being publis 
Engineering News. Will you kindly place m, 
on file in case these articles are republished, ., 
can get a copy of the book. I presume from t), 
that the article is copyrighted that it will appes 
in book form. Walter G. Berg, « 

Jersey City, N. J., June 19, 1893. 

(The articles on “Steam Shovels and xs 
Shovel Work,” by Mr. E. A. Hermann, now 
published in this journal, will be entirely res, 
publication in book form. About two-thirds ., 
article have been published already.—Ed. 
News.) 
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SURVEYS AND BORLNGS FOR THE PRIA: 
EDWARD ISLAND TUNNEL. 


For some years the Canadian governmen: 
been considering the construction of a tunnel vw): 
the Straits of Northumberland to secure better . 
nection between the mainland of New Bruns 
and Prince Edward Island. At present the « 
connection is by steamer lines, two of which 
subsidized by the government, and for from tw. ; 
three months of the year these are inoperatiy:: 
account of the ice. During these winter mon! 
the only communication is by iceboats which «> 
vey the mails across the strait, and whose (,): 
trip is uncertain at the best, and ofttimes imyo. 
sible. The result has been to create more or | s< 
complaint among the residents of the island, « 
which, it may be said, that one of the stipulation< 
upon entering the Dominion in 1872 was that t\) 
government should secure daily communication 
tween it and the mainland. This dissatisfactio. 
finally developed into a complaint to the Crown 
which led the Canadian government to turn its :: 
tention toward the construction of a tunnel. This. 
while a totally unfeasible scheme from a comm) 
cial view, has a more plausible look when oo 
sidered politically, especially since it is stated tha! 
the present annual expense of securing cominun: 
cation would go far toward paying the interest ov 
the capital required to construct a tunnel. Eve) 
so, however, the construction of a submarine rai! 
way tunnel nearly 8% miles long. is no insigniti 
cant undertaking for a government already ove: 
burdened by subsidies for public improvements, es 
pecially if such a tunnel be admittedly unproti: 
able from a commercial standpoint, and it may |» 
justly doubted whether in the present case thi 
“game is worth the candle.” 

The first definite move made by the Canadiau 
government toward the construction of a tunne! 
was in 1886, when Parliament appropriated a sma!! 
sum to defray the expenses of preliminary borings 
and surveys. These borings, which were in fact 
little more than the examination of the bottom of 
the straits by sounding-rods, showed, according t« 
the report of the Minister of Railways and Cana!- 
for 1889, sand, gravel and clay, with rock in places, 
and a maximum depth of water of 96 ft. About 
this time a project for sinking a metal tube to the 
bottom of the straits through which trains could 
be run was developed, and this overshadowed the 
tunnel scheme for some years. In 1891, however, 
the government employed Sir Douglas Fox, M. Inst. 
©. E., to report upon the feasibility of a tunnel 
across the straits. In his report Sir Douglas Fox 
asserted the feasibility of the tunnel from an en- 
gineering standpoint, but recommended that before 
any definite steps were taken a series of deep bor- 
ings should be made to determine exactly the char- 
acter of the material which weuld be penetrated. 
Accordingly, borings were made in 1892, by Mr. 
Alfred Palmer, Assoc. M. Inst. C. E., who pre- 
sented his report on the work in January of this 
year. We have prepared the following description 
of the method of conducting the work and the re- 
sults obtained, from this report and from informa- 
tion furnished us by Mr. Palmer. 

The line selected for the tunnel was from Money 
Point, on the New Brunswick shore, to Carleton 
Point, on the Prince Edward Island shore. This 
line is the shortest between the mainland and 
island. The shores upon both coasts are well 
adapted to the construction of the tunnel ap- 
proaches, since from an elevation f about 30 ft. 
at the shore the land declines toward the interior 
to an elevation of about high-water level. The soil 
is a refi clay. About 5% miles of railway would 
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be required to connect the railway systems of New 
Brunswick and Prince Edward Island with the 
tunnel line. At this point it may be noted that 
while the New Brunswick railways are standard 
gage, the entire system of Prince Edward Island 
is 3 ft. 6 ins. gage, which will necessitate either 
the breaking of bulk at one end of the tunnel or 
the changing some 210 miles of railway on the 
island to standard gage. The distance between 
Money Point and Carleton Point was calculated on 
the line of are and is 40,716 ft., or 7.71 miles, 
while the length of the tunnel will be 44,724 ft., or 
8% miles. This route is shown in Fig. 1, which 
also shows the line of deepest soundings, the two 
5-fathom contours, and the line of soundings be- 
tween Cape Tormentine and Cape Traverse, all re 
duced to the same datum, viz., the lowest spring 
tide level at Cape Jourimain as determined by the 
vovernment engineers, who considered the positions 
of the heavenly bodies really producing the tides 
as well as the other agents, such as the atmos 
pheric pressure, temperature, velocity of the winds, 
ete., affecting them. 

The line of borings was taken just north of the 
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Formation No. 2, or the productive coal measures, 
is apparently wanting in the vicinity of the North- 
umberland straits at this point. It will be seen 
that everything points to a very favorable material 
for sub-aqueous tunnelwork. The principal ques- 
tion is whether shafts can be sunk in the deep 
witer of the straits, as proposed, with safety. Un- 
doubtedly they could be made reasonably secure 
against damage from ordinary causes, but if we are 
not greatiy mistaken wandering icebergs of small 
size are by no means infrequent in the straits, and 
there are always chances of trouble from anchor 
ice. Upon the possibility of using shafts the con- 
struction of the tunnel within a reasonable limit of 
time will depend. In Fig. 2 is shown a profile of 
the tunnel proposed in the report, and in Fig. 3 
two proposed sections. This plan provides for 
a tunnel 3S ft. wide, and 18 ft. high from 
the base of rail to the crown of the arch, with a lin- 
ing of either cast iron segments or brick masonry. 
It is proposed to sink five caissons to act as tem- 
porary shafts. These caissons are to be composed 
of two concentric iron or steel cylinders with the 
annular space between them filled with concrete, 
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FIG. 1. MAP OF PROPOSED TUNNEL UNDER THE NORTHUMBERLAND STRAITS, CONNECTING NEW 
BRUNSWICK AND PRINCE EDWARD ISLAND. 


tunnel line. Ten borings were made varying from 
60 ft. to 184 ft. 8 ins. in depth. Six of these were 
deep sea borings, and the other four were located 
one at high water and one inland on each of the 
opposite shores. The character and depths of the 
different strata encountered in each boring are 
fully shown in the accompanying table. An analy- 
sis of these gives a proportion in the strata of one 
part of hard impervious clay shale to one part of 
compact red sandstone, with specific gravities of 
2.59 and 2.23, respectively. As will be seen from 
the borings, there is much false bedding. With the 
exception, however, of one or two thin beds of 
brown sandstone, which showed a slight leakage, 
all the strata appear impervious to water. The 
six deep sea borings averaged 6014 ft. in depth and 
the borings at high water on the opposite shores 
were 140 ft. and 184 ft. 8 ins. deep. The position 
of each was determined by triangulation. 

The geological formation through which the tun- 
nel will penetrate is the Upper Permo-carbonifer- 
ous consisting of red sandstone and red clay shale 
in approximately equal proportions, the latter being 
impervious to water. This Upper Permo-carbonifer- 
ous formation rests upon the well known millstone 
srit formation, the exact order being: (1) Upper 
Permo-carboniferous; (2) productive coal measures; 
(3) millstone grit; and (4) lower carboniferous 





and will be sunk on the center line of the tunnel, 
as shown in the illustration. The various dimen- 
sions, grades, ete., are also clearly shown in the 
illustration. 

An interesting point brought out in the work is 
the possibility of making diamond drill borings in 
depths of water up to 100 ft. with practically as 
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Fig. 3. Proposed Sections for the Prince Edward 
Island Tunnel, 


land. In commencing the work it was at once 
found necessary to devise some apparatus suffi- 
ciently strong to withstand the force of the three 
and a half knot current, practically 36 lbs. per sq. 
ft., and the effects of the heavy seas during storms. 
As will be seen at once, it was necessary that this 
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since 
after the boring was once begun 
difficulties and delays. The ap- 
Mr. Alfred Palmer to meet 
requirements is shown in Fig. 4. It consists 
wrought iron tube 4 ins. in diameter, kept 
perpendicular on the bed of the sea by means of 
four 1,000-1b. anchors set at right angles to each 
other and attached near the top of the pipe. At the 
top of this tube is fastened a 300-lb. steam diamond 
drill and a light platform to support the mechanics 
working the drill. In the shallower 
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found that the pipe was sufficiently rigid without 


bracing, but in depths of water of over 35 ft., it 
was found necessary to further stiffen the pipe in 
shown in the illustration, Fig. 4. 

In this work it was considered advisable 
struct the pipe in sections of 2O ft., using 
lengths when required. No difficulty 
with the joints, which, when properly 
screwed up with chain spanners, proved to be 
equally as rigid as any other part of the pipe. It 
was found necessary for work in salt water 
to dip each length of the pipe in boiling tar and 
to thoroughly grease all joints. 

Each of the four anchor lines was fitted with a 


the manner 
to con- 
shorter 
Was experi- 
enced 


also 


“watch tackle” for adjusting the pipe in a true 
vertical position, and a large iron plate is fixed 


about 2 ft. above the bottom of the pipe to pre- 
vent it from sinking into the ground and so slacking 
up the anchor lines or guys. 

After erecting the 4-in. pipe a 2-in. pipe is in- 
serted at the top and driven hard into the ground 
so as to prevent the entrance of outside water into 
the boring, as any leakage would, of course, inter- 


fere with the accurate observation for hydrostatic 
head. Inside this 2-in. pipe is placed the drill. 
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FIG. 4. 
The water for lubricating the drill was pumped 


through a flexible tube down the center of the drill 
ind discharged under great pressure upon the sur- 
face of the rock upon which the drill was at work. 
Both the steam for driving and the water for lubri- 
euting the drill were supplied through flexible pipes; 
the boiler and the pump being located on a scow 
anchored near the head of the pipe. The drill was 
operated by an oscillating engine attached to the 
top of the 4-in. tube and made 1,000 revolutions 
minute. The core taken out was 1 in. in diam- 
eter. All the cores of the 10 borings made were 
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preserved, and are now in the possession of the 
Canadian government. 

The method of placing the apparatus just de- 
scribed in position for the boring will, of course, vary 
with the circumstances of the case. In the work in 
question a large pontoon having a steam derrick 
was towed into position and anchored. The larger 
tube, having been built to the required length, its 
upper end was attached to the hoisting rope of the 
derrick and lowered until the free end reached the 
sea bottom and the pipe assumed a vertical posi- 
tion. The four anchors attached to the pipe were 
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then placed by small boats and the lines tightened 
up by means of the “watch tackle’ until the pipe 
was rigid. All that remained to be done then was 
to place the drills and other mechanism in posi- 
tion. The successful working of the apparatus in 
very rough water is attested by the engineer. 


RAILWAY CONSTRUCTION IN CENTRAL 
AND SOUTH AMERICA.* 


By Wm. E. Curtis, Secretary Pan-American 
Congress. 
None of the 
late International 
perhaps, 


topics under consideration by the 
American Conference, except, 
that of commercial reciprocity with the 
other nations of this hemisphere, have awakened 
so much interest among the people of the American 
Republics, and in the world at large, as the propo- 
sition to connect the transportation system of 
North America with that of South America by an 
intercontinental railway. It is a scheme of enor- 


mous magnitude, but formidable to the 


net so 


of this age as was the construction of the 
between 
the Erie Canal, 


energy 
tidewater and 
or the Pacitic 


old Cumberland highway 
the Ohio River, or 
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APPARATUS FOR MAKING DIAMOND DRILL BORINGS, PRINCE EDWARD ISLAND TUNNEL. 


railways, of the United States, at the time they 
were undertaken. The engineering difficulties are 
hot so great as those which were overcome by the 
Denver & Rio Grande company in Colorado, and 
arguments can be advanced in support of the enter- 
prise more forcible than those used by Thomas H. 
Benton in the United States Senate in behalf of 
the transcontinental project of 1856. 

The government of Mexico is pushing its railways 
southward with great energy, and the Argentine 


*A paper read before the Railway” “Commerce Con- 
gress at the World’s Columbian Exposition. 








June 


TT 


apparatus should be both rigid and stable, 
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Republic has been rapidly extending its lines nort})- 
ward until they have nearly reached the Bolivia: 
boundary. Outside of these two countries railway 
constriction has been local and intended only +. 
furnish the productive communities of the inter 
ior access to the sea. Chili has a comprehensiy. 
system connecting the chief cities with the min... 
and the coast, and is now piercing a tunnel throug! 
the Andes to connect with the trans-Andine ros.) 
of the Argentine Republic and furnish direct eo), 
munication between the two oceans. Along th, 
west coast of Central and South America, from th, 
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Mexican boundary to the limits of the populated 
section of Chili, is a series of parallel roads con 
structed within the last quarter of a century, ex 
tending from the several seaports to the mining or 
agricultural settlements; and in the interior are a 
number of longitudinal lines now in operation that 
may be utilized as links in the great system pro- 
posed, or as valuable feeders for the support of an 
international highway. 

There are now in operation in the Republic of 
Mexico nearly 8,000 miles of railway. There are 
tive competing lines crossing the Rio Grande, and 
three furnishing transportation between the capi 
tal to the ports of the Gulf. The Mexican South- 
ern has already reached as far south as the state 
of Oaxaca, and the new route across the Isthmus 
of Tehuantepee is rapidly approaching completion 
under the direction of Mr. E. L. Corthell, M. Am. 
Soc. C. E., a Chicago engineer whose skill and 
energy have done much to promote the prosperity 
and advance the commerce of our neighboring Re- 
public. When this road is completed the Panama 
railway company will no longer dictate transporta- 
tion rates between the two oceans, and the sailing 
distance between New York and San Francisco 
will be shortened 2,000 miles. 


In the Central American republics, railway de- 
velopment has been slow, and most of the interior 
transportation is still carried on by carts and pack 
mules, but all of the chief cities are now connected 
by rail with the seaports, and existing lines are 
being gradually extended by both foreign and local 
enterprise. The present government of Guatemala 
has revived the plan of constructing a railway from 
the capital to the Atlantic coast, which was un- 
fortunately abandoned after the death of Presi- 
dent Barrios, eight years ago, and is now offering 
most liberal terms both in money and land grants 
to whomever will undertake the work. This proj- 
ect offers one of the most favorable opportunities 
for investment that can be found in all America. 

‘Two important railway enterprises are being con- 
ducted by American companies in the Republic of 
Columbia. Mr. Cherry, of Milwaukee, is rapidly 
building a line from the Pacific port of Buenaven- 
tura into the Cauca Valley, which is the garden 
spot of that great Republic, and one of the richest 
sections in agricultural and mineral resources in 
all the world. It is the intention to extend this 
road to Bogota, thus giving the most populous and 
productive section of the country an outlet to the 
sea. 


A Boston corporation, represented by Mr. S. B. 
McConnico, under a generous subsidy, and a con- 
cession otherwise favorable, is constructing a road 
from the ancient city of Cartagena, on the At- 
lantic coast, to the Magdalena River, which is the 
only thoroughfare for freight and passenger travel 
between Bogota and the rest of the world. Almost 
every ton of commerce the interior of Colombia has 
enjoyed since the conquest has passed up or down 
this stream, although its mouth is blockaded by 
sand bars which make the handling of freight diffi- 
cult, dangerous and expensive. Years ago a canal 
was dug from the river to the harbor of Cartagena, 
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one of the finest in the world, but failed to serve 
its purpose and has been partially abandoned. The 
railway, which is absolutely necessary to the prog- 
ress and prosperity of the country, is progressing 
rapidly and will soon be completed, when the cost 
of transportation will be greatly lessened, and com- 
merce facilitated to a degree that will revolution- 
ive the trade of the Republic. 

Venezuela has now 282 miles of railway in opera- 
tion, and 1,240 miles either projected or under 
costruction, extending from the northern sea coast 
to the interior of the country. The roads are being 
built by English and German capitalists under 
liberal subsidies from the government, and active 
work, which was suspended during the recent un- 
fortunate revolution, has been resumed with en- 
ergy. 

There is a railway in Ecuador, which extends 56 
miles from Guayaguil into the interior, and a con- 
tract has recently been concluded between the gov- 
ernment and a syndicate of French capitalists for 
jts extension to Quito, the capital. 

Two years ago, what is known as the Peruvian 
corporation, composed of William R. Grace & Co., 
of New York, and a syndicate of English capitalists, 
assumed the entire foreign debt of Peru in consid- 
eration for the transfer to it by the government of 
all the railways in the Republic, and the control 
of certain mines which have been celebrated for 
centuries and furnished much of the riches of the 
country. The famous Oroya Railway, which was 
built by Henry Meiggs, has been extended across 
the Andes to Cerro de Pasco, the mines from which 
the Incas drew much of their treasure; and other 
lines are being built to important inland cities and 
mineral sections of the country. A party of en- 
gineers has recently sailed from New York to make 
a survey for the extension of the Oroya Railway 
to the head of navigation on the Amazon, which 
offers an enormous economical advantage in ship- 
ping the produce of the country to Europe and the 
United States over the present routes by way of 
the Straits of Magellan or the Isthmus of Panama. 
The increasing demand for rubber, and the de- 
struction of the forests along the lower valley of 
the Amazon, which formerly furnished it, make 
it necessary to secure some means of transportation 
from the new sources of supply which have been 
found in the eastern provinces of Peru, Ecuador 
and Bolivia. 

During the last year the great railway of Bolivia, 
which connects the port of Antofagasta, on the 
Pacific, with the mines of Huanchaca, 350 miles, 
has been extended 189 miles northeastward to 
Oruro, and gives the products of that Republic an 
outlet to the sea. Although this road, with a 
gage of 314 ft., cost the enormous sum of $60,000,- 
OOO, and crosses the three great ranges of the An- 
des, it is paying an annual dividend of 11%. 

Railway progress in Chile has been rapid and 
profitable, and there are now in operation nearly 
2,000 miles of road, mostly owned by the govern- 
ment. Nearly every town of importance is reached 
by railway, and there is a series of parallel lines 
across the narrow strip of territory that forms the 
republic from the northern boundary to the south- 
ernmost limit of population. The failure of the 
Baring Brothers seriously retarded work upon the 
road that is to connect Buenos Ayres with Val- 
paraiso, and postponed its completion several years, 
but the contractors are at work again and it is ex- 
pected that trains will cross the southern continent 
from ocean to ocean before the close of 1894. This 
road is one of the most daring and expensive under- 
takings of the age. Eight tunnels have been 
pierced through the backbone of the continent, their 
total length being 9% miles, and the cost of con- 
struction has been enormous. It is now but two 
days’ journey on muleback between the termini, 
and the last tunnel is being driven. 

The Argentine Republic and Uruguay have suf- 
fere! severely from the consequences of excessive 
enterprise, but with good crops and economy the 
financial condition of both countries is being 
rapidly restored. In the Argentine Republic 7,676 
miles of railway, which cost $346,000,000, are in 
operation. Uruguay has 1,090 miles, furnishing 
communication with the seaboard for all the princi- 
pal cities and towns. 

Brazil has 84 railways, aggregating about 7,000 
miles, and the most of them are paying invest- 
ments. The extension of several of the lines has 
been contemplated, but very little actual construc- 
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tion has been done during the last two or three 
years, because of political disturbances and finan- 
cial depression. 

Steel rails have been laid almost one-third of the 
distance between Buenos Ayres and Bogota, and 
through the most difficult and least attractive por- 
tion of the continent—the Gran Chaco of the Ar 
gentine Republic. The northern terminus of the 
Argentine system is at Jujuy, 993 miles from the 
capital. The distance from that point to La Paz, 
the capital of Bolivia, is 500 miles. From La Paz 
to Santa Rosa, Bolivia, a line has been constructed 
220 miles in length; from Santa Rosa to Cuzco, 
Peru, the ancient capital of the Incas, the distance 
is 190 miles; from Cuzco to Santa.Rosa, Ecuador, 
along the famous highway of the Ineas, is SSU 
miles, and from there to Bogota it is 590 miles. 
It is therefore 3,373 miles from Buenos Ayres to 
Bogota, of which 1,213 is already constructed: 
leaving a gap of 2,160 miles to be filled. 

The construction of an intercontinental railway 
was first publicly suggested by Mr. Hinton R. 
Helper, and it was largely due to his efforts that a 
conference of the American republics was called to 
discuss this, with several other topics. 

The conference met, and, after due considera- 
tion, adopted a report, which recommended the ap- 
pointment of a commission of delegates represent- 
ing each of the American republics to superin- 
tend a survey to ascertain the best routes, the 
probable cost of construction and the amount of 
existing and prospective tratlic, ete. 

The commission met and organized, and early 
in the spring of 1891 sent three parties into the 
field, well equipped for the survey, and accom- 
panied by topographers, geographers, geologists, 
mineralogists and other scientific men to make a 
thorough investigation of the regions to be tra- 
versed as well as to designate the route. 

The first party, under the direction of Lieuten 
ant Macomb, of the Army, commenced work in 
Guatemala, near the southern boundary of Mexico, 
to which surveys had already been made under the 
direction of the government of that republic, and 
continued eastward through the republics of Sal 
vador and Nicaragua, into Costa Rica, where in 
April last they were compelled to abandou work, 
owing to the failure of Congress to make the neces- 
sary appropriations. 

The second party, under the direction of Mr. W. 
I’. Shunk, bégan their survey at Quito, Ecuador, 
about the same time, and proceeded northward, 
through the republic of Colombia to the city of 
Cartagena, on the north coast of South America. 
Owing to the condition of the climate, which was 
extremely unhealthful at that season of the year, 
the second party did not continue its line along the 
Isthmus of Panama, but was transferred to Costa 
Rica, where at San Jose, the capital, a survey 
was undertaken eastward which was continued 
along the isthmus into the republic of Colombia to 
Cartagena, where the line from the south was 
reached. 


The third party, under the direction of Mr. J. 
Imbrie Miller, also commenced work at Quito, and 
proceeded southward through Ecuador, Peru and 
Bolivia, crossing the main tributaries of the Ama- 
zon, until they reached the terminus of the Arequi- 
pa, Puno & Cuzco Railway, when they also were 
instructed to return to the United States. 

Thus the entire route from the southern boundary 
of Mexico to the interior of Bolivia has been sur- 
veyed, and a few months would have carried the 
line to the northern boundary of the Argentine 
Republic and the northern terminus of its rail- 
way system. 

It was the intention of the commission to run a 
line from the interior of Peru eastward through 
the interior of Brazil to Rio de Janeiro and the 
other principal cities of that great republic; and 
also from Colombia eastward to the head of navi- 
gation on the Orinoco and the capital of Venezula, 
but that important work had to be abandoned for 
the present. 

The cost of this road is, of course, a matter of 
speculation, but no more money will be needed 
than has already been wasted upon the Panama 
canal: $300,000,000, which, I believe, is the sum 
already expended upon that enterprise, will, at the 
rate of $50,000 a mile, construct 6,000 miles of 
road, and the distance to be covered is much less 
than that. Even at a cost of $75,000 a mile, $300,- 
000,000 will build it. 


SCREENS IN AIR-BRAKE PIPES 
In presenting the report of the committer « 
“Tests of Air-Brakes.’ at the recent convention 
of the Master Car Builders’ Association, Mr..G 
W. Rhodes called attention to the sereens which 
prevent dirt and grit from reaching the delicate 


mechanism of the triple-valve. These screens 
gradually get corroded and clogged with dirt. “Phe 


following is a condensed statement of the exhibits 
made by Mr. Rhodes 


Formerly the train pipe drain cup was packed all 
around the sereen with small pieces of sponge, <A 
drain cup was shown in which this sponge had become 
packed nearly solid with dirt and dust. When the 
quick-action brake was introduced, in order to avoid 


obstructions to the movement of the air in the train 


pipe, the sponge was removed, and either through neg 


lect or through zeal in the pursuit of quick-action, the 


screens in some cuses have also been omitted he 


effect of this is that the dirt and dust is carried 
forward and collects in the small cup-shaped screens 
ut the entrance to the triple, Nive samples were shown 
of these small triple screens, which had been removed 
from cars that had been in service only a few months 
With no sereen on the drain cup. Every sereen was 


more or less clogged with dust, pipe-sent ind rust, and 


some of them were packed solid lu one cause a lump 


of coal about 4S -in. square Was found in ote of Chess 


sereens. This shows the great importance of the 
screen at the entrance to the triple to Keep dirt out ol 
its delicate mechanism, yet in some cases triples have 
been sent out inadvertently without these sereens mud 
have been put in service in that condition. We quote 
further from the report as follows: 


Let us however return to the consideration of the 
dram cup. We hope, turough this extioimion of triple 
Valve screels removed [rom tripies hut protected With 
drail-cup sereels, We Lave siictceeded ih slowibyg Low 
important a parl a properly sereened drain cup piays in 
tie successlui Workilg of a quick-aclioln air ura AL 
must be borne in mind, Lhowever, ual everyiling event- 
ually Wears oll ob a rauliread, aud the Master Car 
Buuder who alioWs the screens in his drain cups to 
run without “uby inspection or attention miusl Lot © 
pect any betler resuits than is obtained trom ilose Ulat 
ure allowed to run withoul wliy screeus huese of Us 
who examine into this will find that the netting rusts 
and cuts out and filth accumulates in quantities that is 
almost beyond belief. 

Exhibit 4 shows a collapsed condition into which 
screens get when they become gulumed up and wort 
out. it aiso shows the fine condition the spouge gets 
into When by long service it is thoroughly mixed with 
rust, oil and dirt. All sponge should be removed at 
once from drain cup, not only for freight cars, but from 
passenger car drain cups. 

Exhibit 4 shows two triple sereens removed from 
triples that bad drain cups originally fitted with hori 
zontal sereens without sponge, but the screens had 
become misplaced. Appareutiy the screens were too 
long and were bent wuen the piping was screwed up 
They were in this bent and flattened condition when 
removed from the drain cups. Air and dirt passed by 
without going through the screen, the result being 
shown by the condition of the triple screen. They are 
packed solid with dirt and are as bad as those shown 
in exhibit 2. Exhibit 5 shows a screen still in position 
but which from some cause has collapsed and partly 
assumed an upward position and is rapidly getting 
couted over with rust and dirt. Exhibit 6 shows 4a 
method by which this collapsing of screens might be 
averted. It will be observed that this is accomplished 
by simply inserting a piece of coiled wire. The ar 
rangement is not patented and any one may use it. 

The tender, as you know, is not fitted with the quick- 
action brake. Up to the present time we believe there 
has been no attempt on the part of any of the brake 
companies to use screens in drain cups of tender 
brakes. The lower cavity is supposed to collect all 
passing dirt and water and this is intended to be re 
moved by blowing off through the small pet cock. 
In practice we believe it will be found that the open- 
ing to the pet cock soon stops up, the cavity fills with 
mud and dirt and the drip cup is then of practically 
no value. Exhibit 6 shows one of these cups as re- 
moved from a tank of an engine on the C. B. & Q. RK 
The cock is gone and the hole plugged with dirt and 
the cup well filled with dust and dirt. That this dirt 
will work its way into the triple must be evident from 
the illustrations already cited. 

To sum up we advise as follows: 

1. Remove all sponge from drain cups. 

2. See that screens in drain cups and in triples are 
properly maintained and of proper mesh. 


” 


>. Apply sereens to all tender drain cups. 


THE TRON AND STEEL TRADES IN GREAT 
BRITAIN AND EUROPE.* 

At the present time, the fron and steel trades of 
this country are in a very depressed condition, and 
it is difficult to seen in what direction hope for im- 
provement lies. The year 1892 wax in many respects 
one of the very worst the iron and steel industries of 
Great Britain have ever known. The production of 
pig iron fell off 600,000 tons; the production of wrought 
iron and steel was also much under that of some 
previous years. The most serious falling off, how- 
ever, Was in steel rails; the exports in 1802 being not 
much over half of that of 1800, while the exports in 
1800 were under those of previous years. The total 
falling away of exports of metais and machinery.dnu 
1892 as compared with 1891 amount. for Great Brit- 
ain to over $35,000,000. 


*Abstract of the address oi Mr. Richards, President 
of the Iron and Sicel Institute, at London, England. 
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A characteristic of the fron industry of the past year 
has been a great decrease in the quantity of pig iron 
made from English ores. The imports from Spain in 
1892 amounted to 3,750,000 tons of iron ore, which is 
equal to a production of 1,800,000 tons of pig iron; 
in fact, 26% of the whole production of pig iron was 
made from imported ores. The important question 
arises, how long the hematite deposits of north Spain 
will be able to maintain their output. It is generally 
thought that the most valuable and extensive workings 
ure being rapidly exhausted, and that some of the 
most productive mines are not likely to last more 
than a few years longer. At Bilbao, with the 
exception of the large mines owned by the Orcanera 
and Franco-Belge companies, there are no very exten- 
sive mines left to be worked. There is hope, however, 
that the period of exhaustion may be delayed for some 
time it is said about ten years—through the process 
of calcining, which will enable the surface ore (the 
extent of which is yet unproved) to be used. Calcining 
kilns are already erected, and one large kiln turns out 
1.4) tons or raw ore weekly. There are, it is said, 
large deposits of ore free from phosphorus in the 
south of Spain; but these want development, and do 
not seem to promise very highly. 

During the twelve months ending December, 1892, 
the quantity of basic steel made in England was 
406,839 tons, of which 108,056 tons were open-hearth. 
In Germany and Luxembourg, in 1892, 2,013,484 tons 
of steel were made from phosphoric ores, of which 
quantity 186,252 tons were basic open-hearth, the rest 
being basic Bessemer. 

Keturning to the question of blast furnace practice 
in England, it may be said that we have been obliged 
to be content with such outputs per furnace as the 
usual complement of men can fairly deal with; in- 
deed, there has been no inducement to increase pro- 
duction, for the blast furnace power of the country 
is far in advance of the demand for pig iron, so that 
our attention has been more directed to economical 
working than to large yields. At Eston, in a plant 
erected in 1877, with a 50% ore, 1,000 tons of hot 
blast pig iron are produced per week with 19 cwt. 
of coke, in a furnace 72 ft. high, and 23 ft. diameter 
bosh. The total cost of labor per ton of pig iron was 
below 60 cts., including everything connected with 
the handling of all materials for the making and re- 
moval of the pig. The whole of the coke, ore and 
limestone, amounting to about 3,500 tons per week, 
was handled’ by the two men charging the blast fur- 
nace. At the Dowlais company’s new works at Cardiff, 
a production of upward of 1,400 tons per week has 
been attained from the Rubio ore with less than 20 
ewt, of coke per ton of pig, in a furnace 75 ft. high 


‘and 20 ft. at the bosh; 70% of the output being No. 


1 quality. The cost of labor was about the same as 
at Eston, 

This large production without increase in the labor 
charge had been made possible by the introduction of 
machinery to rapidly remove the pig iron from the 
beds and break it up. The apparatus consisted of 
quick-running, overhead, steam traveling cranes, which 
covered the whole surface of the pig beds. The 
breaker was fixed at the far end of the line of fur- 
naces. It was important that the pigs should be 
molded at equal distances apart, and means were 
devised for insuring this, so that the three fixed ham- 
mers on the hydraulic rams might exactly suit the 
distances of three pigs. The beds, being thus molded, 
were cast in groups of 30 pigs, which were not med- 
died with until cool. The overhead crane then picked 
up the whole group of 30 pigs and ran with it at a 
high speed to the breaker, depositing it on a light 
four-wheeled carriage running down an incline toward 
the breaker, thus enabling the workmen to push for- 
ward easily the loaded carriage. On arrival, the whole 
group of pigs was drawn forward by a pawl of sufli- 
clent length of stroke to place the group of pigs under 
the hydraulic ram, which at one stroke broke three 
pigs, though only one at a time, the sow being broken 
by a second ram. The four pieces of broken pig slid 
down a strong shoot into a railway wagon, the de- 
tached sand falling between the bars forming the 
shoot. One machine could in this way readily deal 
with 4,000 tons of pig iron weekly, working from eight 
to ten hours per day. The total cost of these opera- 
tions was 3 cts. per ton. 

Referring to cold blast furnaces, he mentioned that 
the No. 1 furnace at Lowmoor was put in operation 
over a century ago, the output being about 80 tons 
a week, and its fuel consumption about four tons per 
ton of pig. It had recently been superseded by one 
which was probably the largest yet constructed. It 
was 70 ft. high; bosh, 18 ft. diameter; hearth, 9 ft.; 
throat, 15 ft.; bell, 11 ft.; capacity of furnace, 10,700 
cu. ft. There were two calcining kilns, two single 
high-pressure non-condensing blast engines, and four 
Lancashire boilers. With one engine at work, making 
28 revs. per minute, 4 lbs. pressure of blast, and 3 
tuyeres with 4in. nozzles, an output of 350 tons of 
gray iron per week was attained, the quantity of 
blast at atmospheric pressure being 10,000 cu. ft. per 
minute. The coke per ton of pig was 38 ewt.; and the 


raw ore ¢ontained 30% of iron, or about 42% when 
calcined; 3% tons of raw ore were required to make 
a ton of pig iron. There was no doubt that a blast 
furnace, in order to work well and give a regular 
quantity of pig iron, should be worked at a fairly fast 
rate of driving; and it was also certain that the 
amount of iron produced depended upon the quantity 
and pressure of the blast driven in. The speed at 
which a furnace should be drivén could only be de- 
termined by experiment, but the furnace’ in question 
worked far better when making 350 tons per week 
than it did when producing only 200 tons. 

With regard to manufactured iron, the President re- 
marked that the puddler was not yet dead, as was 
shown by the production last year of 1,500,000 tous 
ef puddied bars. In speaking of best Yorksbire iron, 
he was only able to describe from personal knowledge 
the process of manufacture at Lowmoor, with which 
works he is connected, and where really cold-blast pig 
iron had always been exclusively made. It contained 
from 1 to 14% silicon and .3% of phosphorus. The 
whole of the pig iron was passed through the refining 
process, no pig iron being puddled. The refinery elim- 
inated the whole of the silicon, and reduced the phos- 
phorus to 0.1, by constant practice with materials 
of very slight variation, the refiner knowing how to 
leave the carbon untouched. The puddlers, therefore, 
had only to eliminate carbon and the small remaining 
phosphorus in order to obtain a practically pure lump 
of iron. The puddler worked ten. heats of refined 
metal of 3 cwt. each per turn. The puddied balls 
were all worked under 50 cwt. steam hammers into 
slabs about 12 x 10 ins. of varying thickness. Those 
slubs were then piled and repiled to make the re- 
quired weight for rolling into the various sizes of 
finished iron, whether plates or bars. All these weld- 
ings required the greatest care in heating and hammer- 
ing; and the iron bore a very high heat without any 
deterioration of quality. In plate rolling, the greatest 
care, too, had to be taken to avoid laminations and 
blisters; the purer the iron, the more difficult it 
seemed to be to prevent them. Careful examination 
was made when rolling by having jets of water playing 
on the surface of the plates to detect blisters or un- 
welded portions. The inspection was continued when 
the plate was cold by rapping all over both surfaces 
with a hammer and notimg the sheared edges ali 
around the plates. The result of all this care, skill 
and good materiuls was a soft, ductile and reliable 
iron. The speaker then referred to some recent eX- 
periments made by Professor Arnold with wrought 
iron, 

In dealing with Siemens-Martin furnaces and plate 
rolling, he mentioned that, whereas in 1s8U there 
were 126 open-hearth melting furnaces, producing 251,- 
uv tons of ingots a year, in 1800 the number had in- 
creased to 320, with an output of 1,564,200 tons, and 
in 1892 to 359, and was still increasing. The capacities 
of furnaces had been gradually raised until some had 
given as much as 40 tons of steel at a cast, but a 
more economical size for all-round work had a capacity 
of from 20 to 25 tons. The construction and form of 
the furnace itself is generally much as it was left 
by Sir Wm. Siemens. A valuable improvement was 
made by Mr. J. Riley, in conjunction with Mr, Dick, 
when he separated the regenerative chambers from 
the furnace; but the most successful advance was 
made a few years ago by the former in the general 
arrangement of handling and dealing with the molten 
metal till it was converted into a finished plate with- 
out reheating the ingot. 

Treating of Bessemer converters and rail-rolling, he 
said that the largest production of ingots, 2,140,000 
tons, was in 1889, and the largest output of rails, 
1,235,785 tons, in 1882. Although there were 108 Besse- 
mer converters in the country, only 1,510,810 tons of 
ingots and 535,836 tons of rails were made last year. 
The steel trade being in a more stagnant position 
this year than it was last year, there was no scope 
for the energy of the steelmakers, and they were 
unable to show any satisfactory results of output, or 
any great improvements in construction or arrange- 
ment of plant. 

It was impossible with all the knowledge of blast 
furnace working to obtain a uniform quality of iron; 
ladles of iron taken direct from the blast furnace some- 
times varied considerably, especially in the percentage 
of silicon. Captain Jones had, however, constructed a 
reservoir which was termed a “mixer,’’ which would 
hold 100 tons of molten metal, with the view of equal- 
izing the quality of the iron used by mixing iron from 
several furnaces and from several casts. T'wo of those 
mixers had been built at Eston, and had given greatly 
improved results. A description was then given of the 
latest improvements carried out in Bessemer steel-mak- 
ing at Scranton, Pa. In conclusion, the President 
stated that, so successful had we all been in economi- 
cally increasing production, we had inundated 
and swamped the markets for the time being, and 
that at present, and for some time past, there had 
not been enough work for half the steel producing 
power of the country. New markets were looked for 
in vain, and no one seemed to be able to answer the 


question as to where the trade was to come from t. 
keep the workmen employed and the works in oper: 
tion. Many serious depressions had previously taken 
place, though none seemed so deep and prolonged as 
that at present. There was, however, left to the iro: 
and steel trades that inestimable blessing—hope. 














THE AUSTIN DAM ACCIDENT. 


In our issue of June 8 we printed the first pres. 
dispatehes from Austin, giving particulars of tl), 
break which occurred at the gatehouse at the eas: 
end of the dam, on May 30. As the Austin dan, 
has attracted such general attention among engi 
neers we give further space to the extracts below 
from the Austin daily papers. All thos: 
concerned in the work appear to agree that tl). 
cause of the break was a layer of loose materi! 
in the rock below the foundation of the headgat: 
masonry. As the water was raised in the pond 
above the dam it found access to this seam andl 
washing out the sand or clay which it contained. 
caused a settlement of the foundation. As ti 
where the responsibility rests for the failure to 
discover and close this seam, our readers ean fori: 
their own judgment, after making proper allowanc: 
for exaggerations and prejudices in the local news 
paper reports. We may mention in this connec 
tion that an amusing feature of the affair 
is that so much anxiety seems to have been felt 
lest the water should escape so that the regatta 
which was to celebrate the completion of the dam 
could not take place, that the danger of heavy loss 
to the city by the destruction of expensive works 
seems to have been quite overshadowed: 


Out at the dam this morning a large force of men 
were still at work on the cofferdam, but at 11 o'clock 
it was the opinion of all who had seen the rushing 
torrent yesterday that it had not been reduced. Mr. 
Frank Hamilton, who is directing the work and who 
was on the ground all of last night, and other gentle- 
men are confident, however, that they will succeed in 
completely checking the flow. 

The caving in under the penstocks was very great" 
last afternoon and night, and the water to-day was 
rushing through the wreck with terrific force, and it 
looked as if the entire support to the great pipes would 
give way and let them drop, in which event the pipes 
are likely to be very much damaged. 

The figures given in “The Evening News” yesterday 
were obtained in the office of His Honor the Mayor, 
and they represented an estimate made by one of the 
Mayor's warmest friends and a great friend to the 
whole enterprise, who happened to be present. He 
based his estimate upon the present headgate and 
wheel pit work being a total loss, and there appears 
to be no doubt about this, and this work cost the city 
something over $61,000. He then thought from what 
he had seen and heard that to extend the work east 
into the bank to a place of safety, damage to pipes 
and other expenses would be at least $80,000, making 
$141,000, and he remarked, “Some think it will be 
$250,000 before everything is safe.’’ 

These figures, as stated, came from a warm personal 
friend of the Mayor and of the dam, and they’ were 
provoked by “The Evening News” reporter remark- 
ing that he (the reporter) thought the loss would be 
$40,000 or $50,000, and they were given in the pres- 
ence and hearing of the secretary of the Board of 
Public Works. 

The gentleman used the word “loss,’’ and so did 
this paper. It probably would have been better to 
have saia loss and extra expenses, as the rebu.lding 
of the work damaged and extension of the masonry 
will be no loss, but extra expense. 

Water in the lake this morning was something over 
a foot below the top of the dam, while that in the 
cofferdam crib was about a foot and a half below 
the level of the lake. Men were hard at work with a 
derrick this morning lifting pieces of pipe from the 
penstock pit to a place of safety. 

The fall of water is so slow that the regatta will 
not be interfered with in the least. If the cofferdam 
is a success by to-morrow, the pipes on the west side 
can be closed and the water again be sent over the 
top of the dam by regatta day. Be this as it may, 
there will be plenty of water, and the regatta is all 
right.—Evening News, June 1. 


An “Evening News” reporter last afternoon called 
on Mr. James Watersun, the contractor who built the 
headgate and other masonry damaged at the dam, 
and he quietly furnished some interesting information 
in a way that would convince most any one that he 
knew what he was talking about. 

In short, Mr. Waterson is a practical man, evidently 
up in masenry, and familiar with its strength and re- 
sisting power. He stated that he had. plans of 
the work, but constructed according to his printed 
specifications under the direction of the engineer, his 
contract requiring everything to be decided by the en- 
gineer. 











June 29, 1893. 


“Who drew up the plans and specifications?” asked 
the er. 

rr Mr. Fanning’s,”” was the reply. 

Was any change made in them?’’ 

‘[ don't know. I never had them; but my specifica- 

ns were not carried out on some of the work. That 

ng wall running up stream, which first broke when 

e water first began to run through, was not con- 

-neted according to the specifications.”’ 

Mr. Waterson then explained just how the change 
-og made, and while at it he ealled attention to other 

anges. He was also very emphatic in saying that 

ifr. wall he constructed, and which has been 

cept away, should have been 8 ft. thick, and “that 

was the opinion of Mr. Werenskold, the engineer, and 
ve often talked about it.” 

‘Was the work extended into the bank as far as 
he plans called for?’ was asked. 

“T ean’t say. My specifications called for nine pen- 
<tocks, and I only put in eight, as I was instructed 
» do. And I may say that, in my opinion and in that 
¢ Mr. Werenskold, the masonry between the pen- 
<tocks is too narrow and light.’ 

“Did you know of the existence of a cave just above 
ihe work?” 

“Yes, we all knew of it. Messrs. McDonald and 
Groves took the rubbish out of it, but they never had 
it stopped up, nor were soundings made to see where 
it went, or if there were others.” 

“Are there others?” 

“Well, [ should say; I found the outlet of one along 
about the last day I worked.” 

Mr. Waterson then explained that while driving in 
a drill one day it dropped through, and so far as 
known, it is now keeping company with McGinty, for 
he has not laid eyes on it since. 

Continuing, Mr. Waterson said: The cave just above 
the dam slopes down under the work to a depth of 32 
ft. He stated that the weak point about the forma- 
tion contained a stratum of blue clay, and that for ma- 
sonry to be safe that stratum must be gotten rid of, or 
else something must be done to keep water from it. 
It was all right as long as water is kept from it, but 
it would be all wrong if water once entered. He had 
no idea how far this stratum extended into the bank. 

“Under whose supervision did you work?" 

“My specifications said the engineer, and he was 
Mr. Werenskold, a mighty good man, and he knew his 
business; but Mr. McDonald was constantly interfer- 
ing, and some of the most foolish things were done I 
ever saw in work of so much importance. It bothered 
me, and I really didn’t know what to do. Mr. Weren- 
skold was bothered, too, and he wrote the Board of 
Public Works as to carrying out Mr. McDonald's 
orders, and I received this,’’ and Mr. Waterson handed 
the reporter the following letter: 


Board of Public Works, Nov. 9, 1892. 
Mr. James Waterson: 

Dear Sir: I am instructed to inform you that you 
must follow instructions of the Mayor with reference 
to excavation and the building the power-house 
foundation, abutment wall and other work. 


Respectfully, W. J. Oliphant, Secy. 

Mr. Waterson said he was not surprised at the ac- 
cident, and he stated that the whole of the work would 
have to be rebuilt. He was not expecting it quite so 
early, but he knew it was bound to come. 

“It's very fortunate,”’ he said, “it happened when it 
did, as the loss would have been so much greater had 
it happened after the whole work had been com- 
pleted.” Mr. Waterson also incidentally remarked that 
it was bad for the city when the change from a canal 
to penstocks was made, and engineers had expressed to 
him that the change was a bad one. 

Engineer Frizell’s plan called for a canal to take the 
water from the lake to the power-house, to be located 
about 1,000 ft. below the dam. He was, it is stated, 
providing for a contingency, and Mr. Waterson said 
yesterday it was a wise provision. All the engineers 
called to Austin say nowhere in the world has a river 
as long, as large and subject to as tremendous over- 
flows been dammed. This fact, it is understood, led 
Mr. Frizell to doubt the propriety of using penstocks, 
with their necessarily weakened walls, to battle 
against the mighty force of water that they would 
have to contend against. 

Mayor McDonald, however, insisted on penstocks, 
and when Engineer Fanning was called he drew up 
plans for penstocks to conform to the wishes of those 
in authority, and Mr. Waterson unhesitatingly says 
the change was a bad one. Nothing but the great and 
massive dam should resist the force of the Colorado, 
but if the city will have penstocks, they should be in 
masonry as powerful as the dam itself. 

Engineer Werenskold was in town the day the water 
made its break for liberty, and left for Dallas night 
before last where he goes to test the pumps of the 
city water-works. While comparatively young, he has 
a brilliant reputation as an engineer, and his work 
here met with the most hearty approval of Engineer 
Fanning. In conversation he told about the same 
story as given by Mr. Waterson. Mr. McDonald's con- 
tinval interference with the work, to its great injury, 
as he, Werenskold, thought, prompted him, for his 


own protection, to communicate with the Board of 
Public Works. 
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To the communication he received the following. 
which he carefully carries around in a safe wallet and 
pocket: 

Board of Public Works, 


Austin, Nov. 9, 1892. 
Mr. W. Werenskold: 

Dear Sir: The following action was had at a meeting 
of the Board of Public Works held Nov. 7, as appears 
in the minutes of said meeting: 

“Mr. Hamilton moved that the secretary be directed 
to acknowledge the receipt of Engineer Werenskold’s 
communication, dated Oct 15, 1892, and to notify him 
to follow instructions of the Mayor with reference to 
excavation and the building of the power house founda 
tion, abutment and other work under the James Water- 
son contract, which motion prevailed.’ Respectfully, 
W. J. Oliphant, Secretary. 

—“Evening News,”’ June 3. 





The morning after the accident of the leak “The 
Statesman" estimated the damages and cost of full 
repair at $35,000. That its estimate was fair and even 
liberal is borne out by Mr. Fanning’s report to the 
board if public works. It is as follows: 


Austin, June 10. 
The Hon. Board of Public Works of Austin: 

Gentlemen: In accordance with your request I have 
examined the break in the bank near the easterly end 
of the headgates of your new dam. I find evidence 
that the stream of water flowing from the pond 
through the break had become quite large before it 
was stopped by a coffer dam, which extends from the 
easterly end of the main dam to the bank, at a point 
about 150 ft. above the easterly end of the headgates. 
The position of the coffer dam was well chosen for its 
pu se, and the coffer dam is now holding the water 
n the pond, while the river is flowing over the crest of 
the dam. 

The crevice through which the water commenced to 
escape is in a stratum below that on which the head- 
gate masonry rests. The direction of the crevice is 
not quite parallel with the river canyon, but diverts 
easterly about 30°, receding from the river, and passes 
easterly of the end of the headgates. On the down 
stream side of the headgates the crevice meets a seam 
in the rock nearly at right angles to it. This seam 
extends diagonally in the direction of the power-house. 

In an early stage of the construction of your works 
an excavation was made for the head of the proposed 
eanal and the location of the headgates. This excava- 
tion commenced about 100 ft. upstream from the site 
of the headgates and the end of the dam, and it forms 
a level bench 12 ft. lower than the crest of the dam. 
The extreme upper end of the excavation came very 
near to the crevice above described. The leak appar- 
ently commenced by water entering the crevice near 
the extreme upper end of the excavation, 80 or 90 ft. 

tream from the headgates. The water then followed 
the crevice through a low stratum and enlarged the 
crevice, so that before the flow was stopped a long 
section of the east bank settled, and the easterly end 
of the headgate masonry settled with the bank. The 
a water was in the meantime escaping at the 
site of the power-house. 

The easterly side of the crack made in the bank by 
the settlement is about 25 ft. easterly from the east 
end of the headgate masonry. The escaping water has 
evidently made a wide excavation in a low, soft 
stratum of the rock. The extent of the undercutting 
cannot be determined until a trench has been cut down 
into and across it. The coffer dam, if maintained, will 
permit the proper trenching for examination of the 
undercutting, and the same trenching will also be re- 
quired for putting in a masonry wall for a cut-off 
across the crevice. This cut-off wall should extend 
from the return wall of the dam, easterly beyond the 
crevice and into the east bank as far gs shall be found 
advisable, after examination of the material cut into. 
For the present, I desire to repeat the advice relating 
to this break given to your honorable board verbally 
on the day of my first ins ion of the break, viz.: 
That the coffer dam be made broader at its inside toe 
and be carried up higher so as to protect the excava- 
tion against the ordinary flood flow of the river, say 
8 ft. depth of water on the crest of the dam, and that 
this raising and strengthening of the coffer dam be 
done as expeditiously as le, because the season 
has arrived when the probability of a flood is greater 
than st any other season; and also that the trenching 
for the examination of the scour in the crevice and 
strata vf the rock be made at once, so that the sug- 
ested cut-off wall may be built at an early day, and 

may remark that this cut-off wall will not be difficult 
co construct behind the coffer dam. 

Advice as above was also given to the engineer in 
charge for his immediate nee while awaiting your 
further instructions, and he has so far directed the 
work in accordance therewith. 


J. T. Fanning, Consulting Engineer. 

His plan, as accepted at the same time as his report, 
briefly stated, is as follows: He will take down three 
of the penstocks nearest the east end and reset them 
as before, only deeper, as they only have been injured. 
From the east end of these headgates he will run a 
wall, let in down to the bottom of the soft strata, as 
far east as required until it rests on solid rock. Then 
south of the penstocks, beginning at the east end of the 
bottom of the power-house foundation, he will run a 
wall all the way across behind the penstocks and around 
them, connecting with and making it the same as the 
wall extended east from the end of the headgates into 
the east bank. This wall will have a deep foundation 
like the granite return wall at the end of the dam that 
runs down to the power-house. This will be built up 
to a height of 8 ft. above the crest of the dam; and be- 
tween it and the back of the headgate masonry the 
space will be filled in by stone and clay, the very best 
puddling material possible. The top of this over all 
the big pipes will be a solid earth surface. This wall 
will be absolutely water-tight. Its object is that 
should there be any soft strata of rocks under the 
other five penstocks, this wall and the filling in will 
be a complete preventive of these soft strata wearing 
through. 


G19 
Upon being asked by the board as to the cost of all 
work, Mr. Fanning said he could not give accurat: 
figures, but that for all the work already indicated and 
for repairing the granite foundation for the power 


house and putting in a new foundation where the Ime 
stone bench had caved in, the total cost would be under 
$50,000, 


The board, by resolution, then requested Mr. Fan 
ning to draw up his instructions in writing as to the 
excavation and wall work and give them to Mr. E. W 
Groves, the engineer in charge of the men ‘Austin 


Mtatesman,”’ June 13. 


THE RELATIVE MERITS OF COMPOUND 
AND SIMPLE LOCOMOTIVES 

As stated last week in our report of the Master 
Mechanics’ Convention, the committee on = com- 
pound locomotives made a very creditable showing 
for the compounds which are now at work in the 
United States. Records of expert tests have 
showed considerable variation, and both the advo- 
cates and the opponents of compound locomotives 
have tacitly agreed to let the monthly performance 
sheets tell the story whether the compound or the 


simple is the better engine. The increase in the 
use of compound locomotives during the past year 
has been remarkable. In June, 1802, there were 


114 compound locomotives running in the United 
States. June, 1893, finds 422 in service, of whieh 
316 are of the Vauclain four-cylinder type, built 
by the Baldwin Locomotive Works. There are 
also 188 compound locomotives now under construc- 
tion and 75 compounds of American manufacture 
have been shipped to foreign countries. We may 
say here that these figures given above were evi 


dently collected some time ago, as the Baldwin 
works alone have now over 400 compounds in ser 
vice and are turning them out at the rate of about 
25 per month. About 40% of the output of the 
Baldwin works at the present time are eompounds. 

Reports from over a dozen railways were pre 
sented by the committee, most of them giving re 


sults as shown by monthly performance sheets 
Some of the roads had continued their comparative 
tests for over a year. 

Table I. gives a summary of the results reported 
in freight service, and the following are the most 
important particulars of each test. The Northern 
Pacific tests were made on two Baldwin mogul en 
gines of the same general dimensions, but the com 
pound having 20 Ibs. higher steam pressure. The 
engines had been in service two years and had run 


about 10,000 miles. During the five-months test 








Table I—Comparative Fuel Economy of Compound 
and Simple Locomotives in Freight Service. 


Per cent. of coa: saved Per 
by compound per cent. 


-—--~ —---— of 
Duration Engine- Car- Ton- water 

: Road. of test. mile, mile. mile, saved 
Pe PO ck Oe 20.3 ‘ 

~ es -«se Wrips : 22.2 11.3 
Norfolk & %o’n...... 2 mos. 24 22.2 

N.Y..L E.& W... trips 15.1 8 3.85 4.12 
Chic. & N. W.... 6 mos, 7.7 iain : 
Penn. & N. W..... 9 mos. 18 
Ts oe Kt. P..... 11 moe. 9.5 


they ran about 17,000 miles. It was stated that 
the compound gave some trouble by irregular wear 
of its crossheads. 

The Norfolk & Southern tests were made on 
Baldwin mogul engines quite dissimilar in weight 
and age. The service was local freight and the 
average number of cars per train was 35. 

The Erie tests covered 10 runs of 140 miles each. 
Both engines were new Baldwin ten-wheelers, and 
the compound had 25 lbs. higher boiler pressure. 
The service was quite dissimilar in that the com- 
pound was tested in December when the track 
was blocked with snow, and the simple engine in 
October. Thus, the simple hauled a train averag- 
ing 10% longer and 13% heavier than the com- 
pound on account of this difference in the weather. 
Boiler repairs on the compound promise to be much 
less than on the simple. 

The Chicago & Northwestern figures are for five 
Schenectady simple engines compared with one 
Schenectady compound. All engines were new and 
were run first in, first out. Mileage made was 
27,000 to 36,000 miles. Compound had 4in. larger 
wheels and 20 Ibs. higher steam pressure. 

The Pennsylvania & Northwestern gave perfor- 
mance sheet records of 16 Baldwin consolidation 
engines, of which eight were compounds and eight 
simple engines. The engines were of the same de- 
sign and general dimensions save that the com- 
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pounds had 9,000 Ibs. more weight on the drivers 

and 45 Ibs. higher steam pressure. The average 

monthly performance sheet record of each class of 
engine was as follows: 

Cars ban'ld.~ —Cost 

Mil'ge. Lo’ded. Em'ty. Coal. 

Simple . 1,747.1 304 329 6.09 0.92 0.386 8.33 

Comp nd, 1,769.3 2&3 3300 6.40 (0.46. (0.78 = 6,65 

Thus, this extended service tést showed an aver- 
age coal saving on the compounds of 18%, and an 
average total saving in locomotive expenses of 
£1 °/ 

The Chicago, Milwaukee & St. Paul record cov- 
ered nine 10-wheel Baldwin simple engines com- 
pared with one Baldwin compound, of the same 
type and general dimensions, the same engine, in 
fact, on which the extensive tests reported last year 
were made, The compound was run for five months 
by a first-class engineer, and for six months by 
a very poor engineer, The following table shows 
the eost for four simple engines and the compound 
for a period of 15 months, including all repairs 
from the time were received from = the 
builders until all received general shop repairs: 


r mile run, cts.~ 
at'l. Labor. Total. 


engines 


Comp. 

Simple engine numbers. engine 

821. S822. 82. 826. S72. 

Miles per ton coal...... 22.40 22.05 22.42 19.45 24.84 
Miles pint valve oil.... 58.56 47.52 52.65 46.69 39.52 
Miles pint machine oil. 19.74 18.68 19.21 17.87 20.95 
Repairs per mile, cts... 4.01 3.91 482 4.22 4.26 


In Table IL, which gives the 
obtained in 


principal results 
passenger service, the Chicago & 
Northwestern record is for a new Baldwin eight- 


Table Il--Comparative Fuel Economy of Com- 
pond and Simple Locomotives in Passenger Ser- 
vice, 

Per cent. of coal saved Per 
per— cent. 


——-A———— of 
Duration Engine- Car- Ton- water 


Road. of test. mile. mile. mile. saved. 
SR eS EE bs x ¢0h' Yate lw er ane 
Kings Co, El...... 1 year 24 24 24 eins 
Cleve., Ak. & Col... 40,000 ml1s.32 15 ie eis 
Norfolk & W'n..... steceaih abe 20.4 13.4 16.348.6 
Cin., N.C. &. T. P.... 1,000 mls, 33.7 45.5 35.2 28.7 
Ry, See Ge ery ts: ba! ede des ~ 25 face pean * 
wheel compound compared with a Schenectady 


eight-wheel simple, four years old. The engines 
were dissimilar in several respects. 

The Kings Co. Elevated record covers about 
5,000 miles service, and compares several simple 
engines with Rhode Island compound. The 
service is precisely the same for both classes, The 
compound had 2,000 Ibs. more weight on drivers, 
slightly larger heating and grate surface, and 30 
ibs, higher pressure. 

The Cleveland, Akron & Columbus record is for 
two Baldwin eight-wheelers, identical save that 
one is simple and one compound and both run at 
pressure. The average train of the com- 
pound was three cars, of the simple four cars. 

The Norfolk & Western tests were made on a 
Baldwin ten-wheel compound and a Rogers ten- 
wheel simple engine, the two similar in design, but 
the compound having 35 lbs. higher pressure, and 
5,000 Ibs. more on drivers, which were 8 ins. 
larger. The compound was new and the simple 
two years old. 

The Cincinnati, New Orleans & Texas Pacific 
tests were made on two new Baldwin ten-wheel 
compounds and one simple, three years old. The 
engines were similar, but the compound had about 
5,000 Ibs, more on drivers, 16.2% more heating 
surface and drivers 6 ins. larger. The compounds 
had about 2% heavier trains and hauled 3% more 
car-miles. - 

The Chicago, Burlington & Quincy tests were 
reported in our issue of March 16, 1893. 

The following were the “conclusions” reached 
by the committee and submitted as its report: 


1. The compound is suitable for a variable class of 
freight service. 


2. Its range of economy in such service is fully as 


wide as that of the simple. 


» 


3. Its increased coal economy over the simple in the 
average freight service of the country will be found to 
lie between 10 and 15° when in good running condi- 
tion and handled with intelligence. 


4. A well designed compound should not be more 
difficult to keep in a serviceable condition than a 
simple; that is, its regularity of performance should 
not be less than the simple. 

5. The 4-cylinder compound will cost more for valve 
oil than a simple. 


6. The running repairs of a 4-cylinder compound will 
be somewhat more than for simple; for a 2-cylinder 
compound they should not be more; the final compari- 
son for repairs is undetermined, 

7. The net running cost of a compound will be less 
on many roads than of a simple, the figure depending 


one 


saine 


upon the design, 
tions. 


8. In passenger service the availability of the com- 
pound is undetermined. 


9. Complicated designs of compounds are not likely 
to prove successful or economical. The prevailing 
forms of starting valves in use in this country are 
ramen noted as being too complicated—certain 
valves employed abroad seem to have more commenda- 
ble points. 


10. Attention is called to the necessity of long time 
tests and averages of a considerable number of exactly 
similar engines of both types to properly establish the 
status of the question. In such tests the influence of 
higher pressure for either type should not be allowed 
to complicate the results, as the effect of the highest 
modern steam pressures on economy of the simple is 
undetermined. 

In the discussion on this report Mr. G. R. Hender- 
son, of the Norfolk & Western, gave some interest- 
ing figures bearing on the cost of repairs on com- 
pound locomotives, which has been one of the 
points on which there has been most disagreement. 
In the first place, on the four-cylinder compound 
it was conceded by Mr. Vauclain that repairs on 
the eylinders would be something like double what 
they would on a simple engine. Now, by keeping 
a five-months record the’Norfolk & Western found 
that cylinder repairs on all the engines on the 
road, including repairs on piston rods, packing, 
valves, valve stems and steam chests, amounted 
to only 2%4° of the total repairs on engines. The 
company’s report for 1892 showed a total cost per 
locomotive-mile for repairs of 6.36 cts. and for fuel 
of only 3.86 cts. Coal costs the company only 
78 cts. per ton, so it would be difficult to find a 
field apparently more unpromising for the use of 
the compound. Nevertheless, Mr. Henderson com- 
puted a saving by its use as follows: Assuming 
fuel saving of compound at 10%, the saving per 
100 miles’ run equals 38 ects.; hence, if the cylinder 
repairs on the compound are double what they are 
on the simple, the extra cost of repairs per 100 
miles will be 244% of $6.36=—17% cts., leaving 
a net saving of 20% cts. per 100 miles. Taking 
the average annual mileage at 60,000 miles, this 
indicates an annual saving of $123. The extra 
first cost of a compound locomotive is about $600, 
so the annual saving pays an income of about 20% 
on the investment. As a matter of fact the com- 
pound shows a much higher economy than 10% 
on the Norfolk & Western; in passenger service 
13 to 20%, and in freight service 20% is saved. 
The firemen greatly prefer the compound locomo- 
tives, and consider it a “soft snap” to run with 
them. 4 

Mr. Mackenzie said that in some eight months’ 
experience with a Baldwin compound on the New 


cost of fuel and other local condi- 








that the compound can show a material /, 
omy in freight service, and the C., B. & « 
building compound freight engines at jt< 
shops. * 

Other testimony as to the fuel econom 
compound showed that on the Fitchburg 
Island compound is saving $2,000 wort), 
per annum in freight service, compare: 
simple engine of the same capacity. On ¢), 
Peak rack road, with its grades of 16 to « 
compound showed a fuel economy of 33> 


pared with the simple locomotive, and 
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Fig, 1 


Section of Conduit for 
Ranier Ave, Electric Railway, Seattle. W. 


Counter ht 


much less steam that it could pass water 
where the simple engine had to stop, and 
the run to the top of the mountain in 95 ; 
against 150 minutes for its competitor. 

It was the general testimony that the ev 
Was a more powerful engine than the si: 
up-grade work, through the ability to us wh 
pressure steam in the low-pressure cylinder- iT 
emergency; also that flue repairs were materia} 
less with the compound. The freedom from sjark 
throwing of the compound is another featur. of 
much importance. 


iN 


THE COUNTERBALANCE SYSTEM OF 
OPERATNG ELECTRC CARS ON 
STEEP GRADES. 

We illustrate in the accompanying cuts a device 
for operating electric cars on grades too steep to 
be overcome by the ordinary motor power, which 
seems from its simple and cheap construction ty 
warrant more than passing attention from engi- 
neers engaged in such work. It frequently happens 
in locating an electric street railway line that there 
will be one or two places where for a short distance 
the street grades will necessitate a track grade too 
great to be easily overcome by the ordinary motor 
power without danger of injury to the mechanism, 
while the grades on the remainder of the line will 
be quite easy. At such places a simple device for 
furnishing additional power to overcome the grades 
ean evidently be used to advantage. The device 
illustrated herewith is the invention of Mr. J. I’ 
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FIG. 2. SECTIONS OF CONDUIT FOR COUNTERWEIGHTS, CITY & WEST PORTLAND PARK MOTOR 
LINE, PORTLAND; ORE. 


York, Chicago & St. Louis the engine had made 
about 32,000 miles, and had shown an average 
saving in fuel of 18.44% over a simple engine. 
The simple engines cost on the average $.007 per 
mile for repairs, and the compound §$.012. This 
was partly due, however, to the fact that for the 
first four months the engineer made a practice of 
using high pressure steam in the low pressure 
cylinder, and wore his tires very badly. Twice dur- 
ing the eight months the crossheads were taken 
down and relined. Repairs on the eccentrics and 
all parts of the valve motion are bound to be much 
less on the compound than on the simple engine, 
on account of the perfect balancing and small 
friction of the piston valve. 

Mr. Forsyth said he wished to correct the general 
impression that the recent tests on the Chicago, 
Burlington & Quincy were unfavorable to com- 
pound éngines as a class. The fact is they were 
only unfavorable to the compound for the special 
service in which it was tested, heavy, fast passen- 
ger service. There seems to be no doubt whatever 


F. Kuhlmann, a civil and mechanical engineer of 
Seattle, Wash., and is the solution of the problem 
which confronted him in building the Ranier Ave. 
electric line down the steep hill to the water front 
on Washington St., in Seattle, Wash. Subse- 
quently it was used with some improvements on 
the Front St. line, of the City & West Portland 
Park Motor Line, in Portland, Ore. 

On the Washington St. line the grades between 
South Fifth St. and South Highth St., for a dis- 
tance of 1,000 ft., are 11%, 14% and 16%, respec- 
tively. Evidently the electric cars could not Je- 
scend these grades safely with nothing more th: 
the ordinary wheel brakes to restrain them, a1! 
unusually heavy motors would be needed to sur- 
mount them. A cable-road was obviously too «\- 
pensive for such a short piece of line, so thi! 
some economical device had to be found to aid i 
the ascent and to check the deseent. This plan 
vised was to operate a courerbalance. weight ruo- 
ning in a conduit underneath the track. This cov- 
duit was 3 ft. wide and 18 ins, deep, and:is shown 


"sae 
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in section in Fig. 1. In it two weights aggregating 
six tons run on a track. To one end of these 
weights is attached a %-in. wire rope and to the 
other a 5¢-in. rope, which runs in a smaller con- 
duit on the inner side of the right-hand rail. Upon 
reaching the top of the grade on its way down the 
ear picks up the dummy rope in the small conduit 
by being coupled to a bar projecting about 8 ins. 
from the ground, and in descending hauls up the 
weights, thereby checking its speed so that the 
wheel brakes will hold it if necessary. A car go- 
ing up the hill is coupled in the same manner, and 
by means of the electric power starts the weights 
from the level at the top, which in descending aid 
in pulling the car up the grade. When the weights 
reach the foot of the grade and are released, any 
shock is avoided by means of a pneumatic buffer 
composed of 8-in. wrought iron pipes, in which 7-in. 
pistons work. On starting up the hill the weights 
pull out the pistons by means of a finger which is 
released automatically. Similar buffers are situ- 
ated at the top of the grade. It may be stated 
that the weights exactly balance an empty car, and 
the motor has to overcome the weight of the load 
only. 

The line as thus constructed was put in opera- 
tion on Aug. 28, 1891, and has worked with uni- 
form success since. In the Front St. line of the 
City & West Portland Park Motor Co.’s line, in 
Portland, Ore., however, the system has been im- 
proved in many particulars. The details of the 
mechanism at the upper and lower landings of 
this line are shown in Fig. 2. This line runs up 
Front St. for a distance of 550 ft. from the South- 
ern Pacific R. R., crossing to Thomas St., on a 
grade of from 12% to 14%, and the need of some 
device for quickly stopping the cars is enhanced by 
the fact that the railway crossing is on a curve on 
a bridge just as the road leaves a side hill cut, mak- 
ing it impossible to see the trains coming. 

For this line the main conduit was made the full 
width of the track, 42 ins. wide, and 14 ins. deep, 
with the smaller conduit, 6 ins. wide and 8 ins. 
deep, in which the dummy rope runs, directly above 
it. This arrangement may be seen from the section, 
Fig. 2. The principal improvement is in the 
coupling device which is inserted in the guard at the 
lower end of the car. The car on arriving at the 
lower end of the grade is stopped about 4 ft. above 
the point where the coupling tongue is located. 
This tongue, which forms the connection with the 
cable, is then raised above the slot by a lever 
located at one side of the track. The car is then 
allowed to run backward by gravity and to couple 
itself automatically. The current is then applied 
starting the car, and, through the tail ropes, the 
weights at the upper end of the grade. When the 
car arrives at the upper end, the conductor pulls 
a cord which disengages the tongue and it pro- 
ceeds on its journey without stopping. On the 
down trip the tongue, which projects from the slot 
and is protected by a swelling in the roadbed, con- 
nects automatically with the car, making it im- 
possible for it to descend the grade without pulling 
up the weights. At the lower end the conductor 
steps off the car and by raising the lever dicon- 
nects the car from the tongue. This coupling de- 
vice requires the car to stop but once on the round 
trip, but it has to slacken speed for all connections 
and disconnections. On the Seattle line the 
coupling consists of a forked drawbar, in which the 
tongue attached to the dummy or the weights is 
fastened by a pin. This line also has safety 
brakes connecting the weights which act instantly 
in case the rope breaks, but these are dispensed 
with at Portland as unnecessary, and so also are 
the pneumatic buffers at the upper end, as the 
connecting tongue is so arranged that the weights 
cannot move after the car disconnects. The 
weights on this line are 614 tons. 

Mr. Kuhlmann states that he has carried as 
many as 95 passengers at a speed of seven miles 
an hour on the Portland line, and that twice a day 
a freight trailer is attached to the motor and is 
moved with ease. A fuse rarely blows out, and 
then only when the voltage falls low on account 
of insufficient feed wires. He is satisfied by ex- 
periments that if the counterweight is made 25% 
heavier than the empty car, a grade of 20% may be 
overcome and 75 passengers carried with the same 
motors and at the same speed. Two weights are 
used to follow the change in grades more easily, 
and when small single truck cars are run only one 
nae Pe ek OS Sine He OF Oe ea 
of the grade. 





CONSTRUCTION NEWS. 
RAILWAYS. 


East of Chicago.—Existing Roads. 

BALTIMORE & DRUM POINT.—Frank R. Biedler, 
Baltimore, who is managing the affairs of this road, i 
reported as stating that negotiations are pending for 
selling the road and that engineers have been sent 
over the route to examine it and to report to the pros 
pective purchasers. 

CHICAGO, INDIANA & EASTERN.—The 
Nichols, Watkins Co., Louisville, Ky., 
the contract for this road between 
Muncie, Ind., a distance of 26%4 miles. 


LOWELL, LAWRENCE & HAVERHILL.—The con- 
tract for constructing this railway, about 20 miles in 
length, has been awarded to Soule, Dillingham & Co., 
and work has been commenced at Lawrence, Mass. 


MONCTON & BUCTOUCHE.—It is reported that a 
syndicate of American capitalists is planning to pur- 
chase this road, which is to be sold in August, con- 
struct an iron bridge over the Buctouche River, place 
a steam ferry between Richibucto and West Cape, and 
build harbor works at West Cape and a branch road 
from there to the main line of the Prince Edward 
Island R. R. 


POUGHKEEPSIE & NEW HAMBURG.—Preliminary 
surveys for this railway, 12 miles in length, have been 
made by Lawlor & House, Poughkeepsie, N. Y. 


UNADILLA VALLEY.—Work on this road, in New 
York, is reported as progressing rapidly. A construe- 
tion train will soon be put on and the road ballasted 
from Bridgewater to Leonardsville. 


WESTERN MARYLAND.—A correspondent writes us 
that on the extension from Porter’s Station, on the 
Baltimore & Harrisburg Division, to York, Pa., the 
track has reached the western limits of the city of 
York, Pa. The total distance, under the present con- 
tract, is 15 miles. Of this the track was laid on 3.62 
miles during 1892, and up to June 1, 1893, on 7.86 miles 
additional. Ballast gangs are following the tracklaying 


Schafer, 
has been awarded 
Fairmount and 


KLEMENTS OF WEATHER IN 


WEST VIRGINIA, PINEVILLE & TENNESSEE 
Jas, F. Parr, Pineville, Ky., has been appointed chief 
engineer of this roade The present object of the road 
is to open up the timber and coal lands of the South 
ern Land Impvt. Co. About one mile is nearly com 
pleted and surveys are being made for further work 

Projects and Surveys. 

DAUPHIN ISLAND & MOSS POINT R. R.—This 
company has been organized at Mobile, Ala., to build 
a road from Dauphin Island through the state of Mis 
sissippi; Pres., J. B. Lyons, Chieago; Secy., John Coth 
ran, Mobile. 

Northwest—Existing Roads 

DULUTH, MESABI & NORTHERN, -The constru 

tion of this road to the Lake Superior mines in Minne 


sota, 1S miles, is nearly completed. Wolf & King. Du 
luth, the contractors, have about TO) men at work and 
16 miles of track laid. Five miles of the road will be 
double tracked and have S80-lb. rails; 60-Ib. rails being 


used elsewhere. 

MASON CITY & FORT DODGE.- It is reported that 
Hamilton Browne, Pres. Boone Valley R. R., and di 
rector of this road, is planning to extend the read in 
fowa south from Lehigh to Council Bluffs, and north 
to Manly. 

SIOUX FALLS, YANKTON & SOUTHWESTERN 
Work on this railway between Sioux Falls and Yank 
ton, S. Dak., Is progressing rapidly, and it is expected 
that trains will be running by Aug. 15. 

Southwest.—Existing Roads. 

GREENFIELD & NORTHERN.—Surveys are 
made for an extension of this road fron 
Mo., to Cedar county, Mo., 
road will be built 
Aurora, Mo. 

TEXAS CENTRAL.- 


De drng 
Greentie’d 
and it is stated that the 
at once. T. A. Miller, Gen. Man 


Surveys are being made to ex 
tend this railway in Texas from Albany to Lubbock 
Tex. The citizens of Lubbock have appointed com 


mittees to secure the early construction of the road 


VELASCO TERMINAL.—It is reported that this com 
pany will ask for an amendment to its charter permit 
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The principal stations are Porter's Station, 
Grove, Nashville, 
county, Pa. 


Spring 
Thomasville and York, all in York 


Projects and Surveys. 

NEW CUMBERLAND & _ PITTSBURG.—Incorpo- 
rated in Pennsylvania to build a road 16 miies long 
from near the south bank of the Ohio River from the 
extension of the New Cumberland branch of the Pitts- 
burg, Cincinnati, Chicago & St. Louis through the town- 
ships of Greene, Racoon and Moon, Beaver Co., to the 
Pittsburg & Lake Erie at or near Phillipsburg; capi- 
tal stock, $400,000; directors, John FE. Davidson. Pres. : 
Jas. McCrea, J. J. Brooks, Wm. Mullins, A. Mc Elvey 
and I. C. Scott, Pittsburg. 


aa NORTH SHORE.—Incorporated in New 


em to — a railway from Perth Amboy to 
bridge, -; capital stock, $50,000. 
Sacto tania Roads. 

ALLEGHANY IRON CO.—This company, of Iron 
Gate, Va., has nearly completed a railway 3% miles in 
length, 3-ft. gage, extending from the Grace mines to 
the Craig Valley branch of the Chesapeake & Ohio. 

HODGENSVILLE & ELIZABETHTOWN.—Accord- 
ing to press reports, the right of — is being secured 
for the extension of this road from Hodgensville, Ky.., 
its present terminus, to Scottsville, Ky., where it will 
connect with the Cumberland & Ohio, a road of 30 
miles in len from that place to Gallatin, Tenn. 
From there the road will be built into Nashville. C. P. 
Huntington, of the Newport News system, is stated 
to be behind the scheme. It toned form af connecting 
link between his smaller roads and give his system an 
sponse into oe which he & Sashvuie desired. 


e parallels the Louisville & from 
{ouisvile fo Nashville, and ts about. 25 miles, shorter 
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as rapidly as possible, about 6.5 miles being completed. ting a branch line from Angleton to Aloin, Tex., about 


20 miles in length. 


Projects and Surveys. 

KANSAS CITY & ATLANTIC.—Incorporated in Mis 
souri to construct a railway 200 miles in length from 
the town of Cainesville, Harrison county, to the Chi 
cago, Kansas City & Texas, near the town of Smith 
ville, in Clay county, and thence to Jackson county 
near Kansas City. The counties to be traversed by 
the road are Schuyler, Putnam, Sullivan, Grundy 
Davis. Harrison, DeKalb, Clinton, Clay and Jackson 
Capital stock, $8,000.000; directors, Francis Armory. L 
M. Crosby, = W. Burdett, Boston: W. T. Burns, Bal 
timore; W. Wolcott, New York; T. A. Burness, Con 


necticut: J. *h. Harrison, Dover, N. H.; A. C. Paine 
Portland, Me.; Stephen Solmsby, Worcester, Mass.: 
Thos. C. Bates, Walton Holmes, Thos, R. Morrow 


Kansas City, Mo. 


KANSAS, OKLAHOMA CENTRAL & SOUTHWEST 
ERN.—Organized in Arkansas City, Kan.. to construct 
a railway from Stevenson, on the Missouri, Kansas & 
Texas, in Cherokee Nation, across the Osage and Paw 
nee reservations, through the counties of Payne. Lo 
gan, Oklahoma and Canadian, in Oklahoma, and thence 
through the Wichita, Kiowa, Comanche and Apache 
reservations to Vernon, Tex. The persons named as 
interested include the following: Jadoo Robert Martin. 


Guthrie, Okla.; J. R. Clark, R. A. Lowry, Stillwater: 
CC. L. Severy, El Reno: W. H. Conner, Osage: S. M 
Porter, R. C. Hollingsworth, Caney: V. C. Prasure, 


Coffeyville, Kan. 


Rocky Mt. and Pacific.—Existing Roads. 
ASTCRIA & SOUTH COAST.—This road has been 


sold, according to press siza0i.° to the Seashore Ry. 
Co., of Astoria, Ore, for 


en S & MISSOURI 
350 teams and over 1,000 men toe left i seriian. 
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Wyo., within a few weeks to work on the extension of 
this road and that graders are at work from Tongue 
River to the Montana state line. 

COLORADO MIDLAND.—Work on the branch of 
this road from Divide to Cripple Creek, Colo., is at a 
standstill. The road has been graded and rails dis- 
tributed to Midland, a distance of eight miles. 


NELSON & FORT SHEPPARD.—E. J. Roberts, Ch. 
Engr., is reported as stating that this road will be com- 
leted by October. It is the extension of the Spokane 
Falls & Northern road from the international boundary 
line to Nelson, B. C., 60 miles. The grade is 80 ft. to 
the mile from the Columbia River to the summit of 
Cottonwood Smith Lake and from there to Five-mile 
Point it is 130 ft. to the mile. About 500 men are at 
work near Fort Sheppard and as many more waiting 


to go to work. Grading has also been commenced at 
the Nelson end. 


VECOS VALLEY.—The proposed line of this road 
from Eddy to. Roswell, in N. Mex., has been perma- 
gently located. Murray Harris, Ch. Engr., Eddy, N. 
Mex. 


SOUTHERN PACIFIC.—Reports from San Luis Obis- 
po state that depot buildings, including roundhouse 
and machine works, will soon be built at that place to 
cost $100,000, The tunnel through the Santa Lucia is 
now in 1,950 ft., leaving 19.30 ft. yet untunneled, and 
is progressing 10 ft. per day. The road will be com- 
pleted to this place by March and to Ellwood as soon 
as possible. The cost of the 120 miles from Santa Mar- 
garita to Ellwood is estimated at $6,000,000. 

Projects and Surveys. 

DENVER, SALT LAKE & SAN FRANCISCO,—The 
Denver chamber of commerce has decided unanimously 
in favor of the construction of this proposed road and 
has approved articles of incorporation for the com- 
pany. The grade for the greater part of the distance 
is not expected to exceed 1% and the curvature will be 
less than 16°, after passing beyond Denver 50 miles. A 
five-mile tunnel will be required through the main di- 
vide, but one contractor is reported to have offered to 
construct this for $800,000 and another contractor for 
$80 per ft., or less. About 160 miles of the route have 
heen surveyed. Thet capital stock is placed at $10.- 
000.000, and the proposed directors inclued W. N, 
Byers, H. M. Porter, Geo. Tritch, J. 8. Brown and C. 
B. Kountze. 

FLORENCE & CRIPPLE CREEK.—Incorporated in 
Colorado by Wm. E. Johnson, Eben Smith, Geo. E. 
Ross-Lewin, A. B. Roeder ond Jas. MeCandless to con- 
struet a railway between Florence ond Cripple Creek, 
Colorado; capital stock, $1,000,000; princ!pal office. Den- 
ver. The road will be built bv the Florence & Cripple 
Oreek R. R. & Reduction Works Const. Co., incorpo- 
rated by Wm. E. Johnson, A. B. Roeder and Eben 
Smith: enpital stock, $900,000. It is reported that 
grading contracts will be let at once. 

SEATTLE & NORTHEASTERN.—Engineers — are 
definitely locating the line for this proposed road from 
Seattle to connect with the Great Northerrn at Bal- 
lard, 60 miles distant. The instructions are to locate 
the line with a grade of 30 ft. to the mile. John TL. 
Leery and Thos. Burke, Seattle, were the incorporator 
of the company. 

Foreign. 

MEXICAN NORTHERN PACIFIC.—This road has 
been graded and bridges bullt from Deming. N. Mex., 
the northern terminus, about 80 miles south into the 
state of Chihnahua. Mex. Over 120.000 ties have been 
delivered at Deming and the rails have been ordered 


from England. Huss, Townsend & Co., Chicago, are 
the contractors. 
STREET RATLWAYS. 
FALL RIVER, MASS.—The Fell River & Taunton 


St. Ry. Co. has heen incorporated by Milton Reed, A. 
F. Dow, W. R. Warren and others to construct 2 street 
railway in Fall River. Taunton, Somerset and Dighton; 
eapital stock, $350,000, 


MAIDEN, MASS.-—-The Malden, Melrose & Stone- 
ham St. Ry. Co. has been tncornorated by Geo. F. 
tutterfield, J. F. Rerry. F. L. Whittier and others to 
construct a street railway in the pleces named; capital 
stock, $125,000, 

NEWTON, MASS.—The Newton & Boston St. Ry. 
Co. has been authorized to inerease its capital stock to 
$250.000 for extensions. 


PAWTUCKET, R. I.—The Pawtucket St. Ry. Co. has 
been granted an exclusive franchise for 20 vears of 
such streets as it already occupies. The road will be 
changed to standard gage, it is reported, and exten- 
sions made. 


HARTFORD, CONN.—The committee has reported 
in favor of a charter for the Hartford, Manchester & 
tockville Tramway Co., to build a street railway from 
Burnside Ave.. Fast Hartford, throngh Manchester. to 
a junction with the Rockville & Ellington St. Ry. Co., 
Rockville: capital stock. $200,000; M. S. Chapman, N. 
T. Pulsifer, A. D. Claflin and others.—-The senate 
has passed resolutions granting charters to the Rock- 
ville, Stafford & Southbridge Tramway Co.. to con- 
struct a tramway in the towns of Stafford, Ellington, 
Tolland and Vernon; F. C. Phinney, R. S. Hicks. C. 
H. King and others. Enfield & Somers Tramway Co.: 
eapital stock. $50,000; A. C. Matthewson, F. E. Hun- 
ter, H. ©. Douglass and others. Enfield & Longmead- 
ow Flectriec Ry. Co.: capital stock. $30.000: Ches. FH. 
Briscoe, of Thomsonville; J. L. Houston. J. W. Johnson, 
J. W. Allen and others: to construct an electric rail- 
way from Warehonse Point, connecting there with the 
Hartford line, throngh Windsor Locks and Thomnson- 
ville to Lonemesdow. Mass., where it weonld connect 
with an extension of the Springfield St. Ry.. connect- 
ing Hartford and Snrinefield by an electric road. The 
route has been nearly all surveyed. 

WATERBURY. CONN.--The road commissioners 
have recommended that the Waterbury Traction (Co. 
be cranted permission to change the motive power to 
electricity. 

BROOKLYN, N. Y¥.—The mayor has signed reso- 
lutions granting frenchises covering about 30 miles of 
streets to the Brooklyn City. the Nassau Electric and 
the Kings County Electric companies, and refusing the 
offer of the Union St. Ry. Co. of $257.000 for the 
greater portions of the routes for which the franchises 
were granted. The franchises were given in considera- 
tion of the payment of a percentage on the gross re- 
ceipts of travel on each mile of the road, 1% on $20.- 
000, 2% on $30,000 and 3% on $40,000. 
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MOUNT VERNON, N. Y.—The council committee has 
recommended that a franchise be granted to the 
Mount Vernon & Eastchester Ry. Co., electric motive 
power to be used. 

SYRACUSE, N. Y.—The Syracuse, Fayetteville & 
Manlius R. R. has been organized to build an electric 
railway between the places named; capital stock, $250,- 
000; Pres., R. R. Spaulding; Gen. Man., E. W. Em- 
mons; Treas., C. B. Freeman. 

CAMDEN, N. J.—The Camden Horse Ry. Co. has 
been granted authority to use electricity for motive 
power. 

BRADFORD, PA.—An electric street railway fran- 
chise has passed the councils, and, it is reported, will 
be signed by the mayor. 

EASTON, PA.—The Easton & Bangor Electric Ry. 
Co. has been incorporated to build a railway 16 miles 
long; capital stock, $100,000; Pres., J. M. Young, Eas- 
ton. 

MAHANOY CITY, PA.—The franchise for an elec- 
tric railway on Main and other streets has been 
ranted to the Shenandoah & Mahanoy City Electric 
ty. Co. by a vote of 8 to 7. Several companies ap- 
plied for the franchise. The company will commence 
the construction within 30 days and will have the road 
completed from Shenandoah to Mahanoy City, and from 
aaee to Mahanoy City by Dec. 1. Fiat rails will be 
used. 

MECHANICSBURG, PA.—Franchises have been 
granted to the Susquehanna and Harrisburg & Me- 
chanicsburg electric railway companies, the roads to be 
in operation within 15 months. 

PHILADELPHIA, PA.—The Philadelphia Traction 
Co. has voted to increase its capital stock from $7,- 
000,900 to 1£9.000,000 to meet the expense of changing 
the motive power to electricity. 

PHILLIPSBURG, PA.—The Phillipsburg & Houtz- 
dale Passenger Ry. Co. has been incorporated by J. J. 
Patterson, W. E. Wallace and others to construct an 
electric railway 50 miles long through the coal regions 
of Clearfield county. The route has been nearly all 
surveyed. . 

YORK, PA.—The York & Dallastown Electric Ry. Co. 
has been incorporated by Wm. H. Laniers, John W. 
Steacy, L. A. Marshall and others; capital stock, $60,- 
000, The York County Electric R. R. has been or- 
ganized; Pres., A. F. Geesey: Treas., C. C. Frick. 
Both companies propose electric railways between this 
city and Dallastown. The first named company has 
voted to employ an engineer to survey the route and 
prepare estimates for the construction. 

AKRON, 0.—The city clerk has been instructed to 
advertise for bids for a street railway in North Main 
and Furnace streets. 

FREMONT. 0.—Henry T. Heller, Tiffin, has neti- 
tioned the Sandusky county commissioners for a fran- 
chise for an electric railway from this city to Clyde 
and from thence to Green Springs. 

PAINESVILLE, 0.—The Painesville, Fairport & 
Richmond St. Ry. Co. has petitioned for a franchise. 

SPRINGFIELD, 0.--The council has granted a fran- 
chise to the Dayton Traction Co. It is renorted that 
the company will build an electric railway from Harsh- 
mansville through Dayton to Miamisburg. a distance 
of 15 miles, and that the road will eventually become 
part of an electric system extending from Cincinnati 
to this city. 

TOLEDO, 0.—J. P. Brown was recently awarded a 
francise for an electric road into Maumee, and is re- 
ported as stating that he will soon commence the con- 
struction of a road to connect the two cities. 

YELLOW SPRINGS, 0.—Wayne Neff, Cincinnati, 
has been securing the right of way through this town 
for an electric railway which will run from Spring- 
field to Xenia. It is reported that the power house and 
dynamos will be located here, and that the 18 miles of 
road will cost about $300,000. 

GREENCASTLE, IND.—The Greencastle St. Ry Co., 
noted last week as incorporated. has been granted a 
M-vyear franchise for an electric railway, with au- 
thority to put in a light, heat and power plant after the 
railway has been constructed. J. W. Weik and F. G. 
yilmore are among the incorporators. 

MUNCTE, IND.—The city council has passed an or- 
dinance making it a finable offense to propel a street 
ear bv sterm power. The Mancfe St. Ry. Co. has 
been using dummies for three years and refuses to 
change the motive power. 

NOBLESVILLE, IND.—The Chicago & Central Indi- 
ana Electric Ry. Co. is reported as about to contract 
for railway material. Address FE. J. Pennington. The 
plans of the company, according to reports, are as 
follows: The line between Indianapolis and Nobles- 
ville will be a double track, and the double track will 
be extended to Chicago, through Sheridan, Frankfort 
and Lafavette. A single track will be laid to Kokomo, 
through Tipton., and at Kokomo there will be exten- 
sions to Logansport and Peru. Another branch from 
Noblesville will lead to Fort Wayne, through Elwood 
and Marion, while a fourth will go to Muncie, through 
Anderson. 

CHICAGO, TLL.—The Chicago & Central Indiana Ry. 
Co. has been incornorated by Geo. A. W. Kintz. N. D. 
Pontius and Geo. 8S. Foster: capital stock, $5,700,000. 

PEORIA, ILI.—The South Peoria Electric Rv. Co. 
has been organized to construct a road in South Peoria. 

FREMONT, NEB.—The City St. Rv. Co. has been 
incorporated with a paid up capital of $45,000. 

ST. LOTIS, MO.—Snurveys have been completed for 
an extension of the Midland Electric Ry.. 10 miles in 
length. 

WACO, TEX.—The Hobson St. Ry. & Light Co. will 
ame bonds for $250,000 for improvements and exten- 
sions, 

MANITOT,. COLO.—M. A. Leddy has been granted a 
franchise for an electric railway estimated to cost $50,- 
000. The road must be completed within two years. 

MODESTO, CAL.—J. W. Dunlap and J. W. Wood- 
side. Oakdale, have applied for a franchise for an 
electric railway which is proposed to run from San 
Joaquin River through this city to Sonora, a distance 
of 60 miles. A dam 75 ft. high is included in the 


scheme. 
HIGHWAYS. 
PENNSYLVANIA.—The Cambria Iron Co. has had 


surveys made for a new road from Water St. in 
Kernville to Westmont. 


wi 
Bg ny a eo 


3 for the construction of the Rhea free grave] », 
total length, 5,300 ft.; estimated cost, about s2 « 
A special election will be .held in Owen coun: 
vote on the construction of a macadamized road ¢ 
Spencer to Paricksburg, a distance of 12 miles. 
CALIFORNIA.—The supervisors of Humboldt o., 
will receive bids at Eureka until July 11 for cons:, 
ting certain roads. 


BRIDGES. 

WINDSOR, ONT.—Plans are being prepared f. 
new iron bridge over the Michigan Central R. R. tra. 
to cost $15,000. 

CALAIS, ME.—The city government has voted 
build a new free bridge across the St. Croix Riv. 
cost $40,000, 

CONCORD, N. H.—The city government has voted : 
construct a new free bridge over the Merrimac [t); 
to cost $17,000. 

MIDDLETOWN, CONN.—The Middletown & |, 
land Bridge Co. has been chartered with a capital «:, 
of $100,000 to build a bridge across the Connect; 
River. 

NEW YORK, N. Y.—Bids are asked until July 11 + 
building a temporary bridge and approaches over : 
Harlem ship canal, east of the Kingsbridge road .: 
removing obstructions from the shin canal necess, 
to build the new bridge over the Harlem ship ex: 
on line of Kingsbridge road. 

CINCINNATI, 0O.—The Hamilton Co. Com: 
sioners will receive bids until July 12 for building . 
n-. bridge over Blue Rock Creek. John Hagerty, « 

ud. 

COLUMBUS, O.—Bids will be received until J) 
24 by Henry J. Curen, Co. Aud., for furnishing 1). 
terial and doing the work necessary to build the x» 
structure of a bridge over a run north of Spring Ii) 
Pleasant township, estimated quantities being as 1.) 
lows: For 159.36 perch of sandstone masonry; 178.1); 
limestone masonry, relaid; 200 cu. yds. dry exeays 
tion: 150 cu. yds. wet excavation; 100 cu. yds. fill: 2 
perch of riprap:; 35 perch of concrete; constructine 
temporary roadway; 10 cu. yds. of gravel. 

OAKLAND, CAL.—The engineers of the Souther 
Pacific Co. are preparing plans for a new swing bride. 
to renlace the present bridge over the estuary at th: 
foot of Harrison St. It is stated that it will have » 
swing span of 500 ft., and provide for two carriang 
ways in addition to the railway tracks. 

TACOMA, WASH.—Plans and specifications for th: 
new bridge are now being prepared by Cy. Ener. Jas 
M. Morrison. The bridge will be built from Eleventh 
St. across the tide flats, and bids will soon be called 
for. The west approach to the bridge will be 240 fi 
There will be two short spans of 60 ft. over the roil 
way tracks. The proposed channel will be 600 ft., and 
will be crossed by an fron and steel structure consis: 
ing of two fixed spans of about 185 ft. each. There 
will also be a draw span 250 ft. in length. The esst 
approach to the bridge will be on a pile trestle. 


WATER-WORKS. 


HANOVER, N. H.—Bids are asked until July 8 fo 
300 tons 16 to 4-in. cast iron pipe. R. Fletcher, Ener 

BOSTON. MASS.—The state board of health has 
been directed to investigate the question of a supply 
for this city ard its suburbs within a radius of ten 
miles from the state house, also for such other cities 
and towns as in its opinion should be included in con 
nection therewith, and to report to the legislature. 
with plans and estimates, on or before January, 18°) 
The board is authorized to employ engineers and t« 
incur all necessary expenses. 

CHICOPER, MASS.—The contracts for dams. pipe 
laying and building the earth and stone works fo 
the new system has been awarded to Latham & Tay 
lor, Northampton, at about $25,000. 

HOLYOKE, MASS.—The state board of health has 
been petitioned for authority to secure a supply from 
a brook in Granville. This would require 11 miles of 
conduit: estimated cost. $225,000. 

MELROSE. MASS.—The town has been authorized 
to issue bonds for $50,000 for extensions. 


MILLBURY, MASS.—The Millbury Water Co. will 
take immediate steps to secure a supply. 

TAUNTON, MASS.—The contract for a pumping 
station at the Lakeville ponds has been awarded to 
L. M. Witherell, who has sublet it to Abram Briggs. 
at $10,747. The confract for 6,000 ft. of pipe be- 
tween the two ponds has been awarded to Kenneth & 
McKay. 

WALPOLE, MASS.—A daily sunn'y of 1,000,000 gal 
lons is proposed from a well. A stand-pipe, 20x 110 
ft., would be constructed. ce 

WHITMAN, MASS.—The town has been authoriz 
to take the waters of Silver Lake for an additional 
supply for its own use and that of the towns of Han 
son and Pembroke, and to issue vonds for $125,000. 

UNIONVILLE, CONN.—The contract for works bas 
been awarded to the Connecticut Pipe Mfg. Co., New 
Haven. 

WATERBURY, CONN.—The committee has decided 
upon a site for a storage reservoir. The dam to be 
constructed is estimated to cost $80,000 to $110,000. 
according to height. It was voted to use 30-in. pipe. 
unless the council shall agree to 36-in- which would 
cost about $10,000 more per mile, or $110.000 more for 
the 11 miles. The bid of the Warren Foundry & Ma 
chine Co., Phillipsburg, N. J., for four miles of wpe 
at $25.50 per ton, was accepted; also that of the Wa- 
terbury Steam & Gas Pipe Works for a 130-HP. boiler. 
at $700. 

FLUSHING. N. Y.—Bids are asked until July 1 for 
furnishing and laying 6,800 ft. of 8 to 4-in. pipe. G. 
A. Roullier, C. E. 

JAMESTOWN, N. Y.—The board of public works has 
recommended that works be constructed at_an esti- 
mated cost of $250,000, including 20.000 ft. 16-in. pipe. 
20.000 ft. 6-in. pipe and wells to yield a daily capacity 
of 5.000.000 gallons. The present works are owned by 
a private company. 3 a ied i ’ ge 

LANCASTER, N. Y.—It is report a ns 
be laid in the principal streets this year. 


ALLEGHENY, PA.—An in. main is re- 


additional 
posted. ap soon tp be balit fon potest St. pump- 
ng station to the tanks on Linden St. 


BELLWOOD, PA.—An election will be held July 15 
to vote on the of works. 


GREENCASTLE, PA.—It je zeported, thet; a 
ocal company is soon organ a waely a 
pf he given. to non-residents, ° : 9 ; 
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AYSBURG, PA.—The contract for pipe 
“an :o line has been awarded to the National 
Foundry & Pipe Works, Scottdale, at $32,826. F 

McSHERRYSTOWN, PA.—The McSherrystown Wa- 
ter Co. has awarded the contract for works to Daniel 
»' Dounell, Columbia. Lhe supply will be from springs 
and a 120,000-gallon stand-pipe will be constructeu. 

POTTSVILLA, VA.—Lhe Pottsville Water Co. has 
decided to rebuild the Kaufman dam, near Frackville, 
and bids are being asked lor the construcuon. 

BALTIMORE, MD.—The city has contracted with 
Henry K. Worthington, New York, for a 10,U00,vU0U- 
g@lion pump for the station at Gay and Wolf Sts., ww 
cost about $38,000. 

FOKSYTH, GA.—Plans for works have been pre- 
pared by G. M. Eldridge and J. H. Haggerty, Americus. 

RAYNE, LA—It is reported that works are Col- 
templated. 

SHELBYVILLE, TENN.—The citizens voted June 
2» in favor of works. 

ARLINGTON H&IGHTS, V.—An election will soon 
be heid to vote on the construction of Works. Louis 
steinkoenig, Pres. trustees. ee 

ROOKLYN VILLAGE, U.—Bids are asked until July 
ae constructing mains. ©. N. Collins, Vil. Clk. 

ELMWOUD PLACK, O.—It is reported that an 
election will soon be held to vote on the construction 
of works and an électric light plant. P. W. Durr, 
Mayor. 

NAPOLEON, 0.—J. B. Strawn, Engr., informs us 
that the contract for a combined water-works and elec- 
trie light plant has been awarded to Edmund 8. Sykes, 
Minneapolis, at $49,467, on condition that bonds be sold 
within 60 days. a i 

NORWOOD, O.—Bids are asked until July 24 fo 
water-works bonds for $25,000. W. K. Wichgar, Cie 

SHREVB, O.—Bids are asked until July 8 for works, 
as stated in our advertising columns. Vavid BK. Foltz, 
Cbhn, trustees. 

YOUNGSTOWN, O.—G. DL. Hersey, Engr., and W. 8. 
Hamilton, Supt. W.-W., have reported upon a suppy 
from Mill Creek, at an estimated total expense of 
$283,000, exclusive of land, as follows: $135,000 for 
conduits, two reservoirs, etc.; $70,000 for pipe for high 
service distribution; $30,vv0 for two  stand-pipes; 
$45,000 for pumping machinery. 

CONNERSVILLE, IND.—The contract for new works 
has been awarded to Snyder & Williams, Dayton, O., 
at $18,221. This was the lowest of 22 bids. 

UNION CITY, IND.—S. R. Bell, Cy. Engr., informs 
us that the mains have been exiended about 3,000 ft., 
and that refunding water bonds will soon be sold. 

MARCELLUS, MICH.—The council has appointed 
a cegmmittee to ascertain the cost of works. 

SAGINAW, MICH.—An election will be held to vote 
on extensions to cost $100,000 in the west side of the 
city. 

BELLEVILLE, ILL.—The franchise of the Farnum 
Water Co. has been extended one year. 

DUNDEE, ILL.—It is reported that works will be 
put in at East Dundee, the supply being from springs. 

PONTIAC, ILL.—The works of the Pontiac Water 
Co., built by John J. Hainsworth, Franklin, Ind., were 
tested May 15 and accepted June 16. 

LAKE CITY, MINN.—The contract for_works has 
been awarded to Thos. H. Rotham, Winona, at 
$21,921. 

SPRINGFIELD, MINN.—The city has voted to 
issue bonds for works and an electric light plant. 

HAWARDEN, IA.—The city has voted to issue bonds 
for $8,000 for a stand-pipe. 

SHERIDAN, WYO.—An election will be held July 
11 to vote on the issue of $75,000 of bonds for works. 

ST. LOUIS, MO.—The board of public improvements 
will receive bids until Sept. 19 for two pumping en- 
gines, and until July 11 for the iron work and gates of 
the Baden gate chamber. 

NEW CASTLE, COLO.—Surveys for proposed works 
are being made by John Clark, Geo. Pearson and 
Elmer Sheeder. 

EVERETT, WASH.—The works at Lowell are being 
enlarged to secure an additional supply. 

GARFIELD, WASH.—A proposition has been made 
to put in works and an electric light plant for $21,000. 

SACRAMENTO, CAL.—The board has prepared speci- 
fications for new works, and bids will be received July 
23. B. U, Steinman, Pres. trustees. 

SAN BERNARDINO, CAL.—The city has contracted 
with John L. Campbell for a sunnly from Lytle Creek. 

VALLEJO, CAL.—The contract for reservoirs has 
been awarded to Phillips & Searle, San Francisco, at 
$30,486. The total bids were published last week. 

COEUR D’ALENE, IDAHO.—Surveys for extensions 
are being made by B.C. Riblet, Spokane, Wash. 


ARTESIAN WELLS. 


MAQUOKETA, IA.—Bids are asked until July 3 for 
an artesian well. W. A. Blessing. 


IRRIGATION. 

PHOENIX, ARIZ.—The following persons are mem- 
bers of a committee to arrange for a meeting of the 
pecple of Salt River Valley to be called to secure a 
system of water storage for the valley: W. A. bee. 
Lehi; C. I. Robson, Mesa; Jas. Stinson, Tempe; E. F. 
Kellner, Phoenix. 

NEW_COMPANIES.—Peoria Canal Co., Gila Bend, 
Ariz.; $2,000,000; Pres., John H. Francis; Vice-Pres., 
N. R. Gillson; Treas., J. M. Rice.——West Riverside 
land & Water Co., Colton, Cal.; R. R. Smith, A. 
Parks, Jose Jansen, all of West Riverside. 


SEWERS. 


BEVERLY, MASS.—J. L. Bowditch Boston, has been 
engaged as engineer of the proposed system. 

NEWTON, MASS.—The board of aldermen has au- 
thorized the issue of $100,000 of sewer bonds. 

MIDDLETOWN, CONN.—The citizens have voted to 
ask the legislature for permission to issue $550,000 of 
bonds for sewers. 

NEW HAVEN, CONN.—The contract for the boule- 
Se en ae Brazos & Sons, 
a 4 
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AMESTOWN, N. Y.—The board of ¢ works 
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J. 
is reported as receiving bids for 45, 
sewers. 
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POUGHKEEPSIE, N. Y¥.—The following bids have 
been received for the Mattewan Asyium sewer: P. 
H. Harrison & Sons, Newark, N. J., $10,833; Deia- 
field Coust. Co., New York, $11,404; Ll. IT. Brown, New 
Lork, $11,486; John Morreli, Mouawk, $15,007; Kisey 
Bros., Lroy, $15,080; G. W. Holdridge, Catskill, $4,- 
141; Jon Doyle, Albany, $18,300; J. H. Huwards, 
Cornwall, $15,005. 

MEUWINA, N. Y.—MecGregor & Hughes, Buffalo, 
have Deen awarded the contract for the West St. 
sewer, at $15,0uu. 

New UR, N. Y.—The commissioner of street im- 
provements in wards 23 aud 2 Will receive vids unul 
suly © lor colmpieung tue Meirose Ave. sewer. ‘ihe 
board of public works will receive bids until July 6 tor 
SIX sewers. 

NUKRWICH, N. Y.—-Wm. Mason, Clk. 8S. Com., in- 
forms us Liat the following vids were received June 
=2 lor the proposed systew, avout 10 miles OF ZU 
to Sin. pipe sewers: J. Marsden, Utica, $00,041; Mar- 
unm & Suuivan, Syracuse, soi,4v¢; M. Suullvan «& Lw., 
Little Falis, $48,010; ‘Troy Public Works Co., $62,253; 
Conover & Newton, Orange, N. J., $05,482; W. Grant 
Cook, New York, $60,962; HMillport & Ayers, Bound 
Brook, N. J., $55,024; A. D. McCouneil, Buitalo, $49,446; 
Kyan & O'Brian, Niagara Falls, $63,9/0; M. Bennett, 
Lulca, $55,708. Lhe contract bas been awarded to M. 
Sullivan & Co, 

PLYMOUTH, PA.—Bids will be received until July 3 
for a sewer in one street, including 1,40 ft. of 15-in. 
terra cotta pipe. J. UW. Willlams, Secy. 

BRADFORD, PA.—Bids will be received until July 
3 for 0,(/36 lin. ft. 15 to 1lv-in. and (,0u0 lin. ft. S-im. 
sewer, F. W. Dalrymple, Cy. Engr. 

LANCASTER, PA.—The street committee will re- 
ceive bids until July 3 for three sewers. 8S. C. Slay- 
maker, Cy. Engr. 

WASHINGTON, Db. C.—The district commissioners 
will receive bids until July 7 for sewer brick, sand, etc. 

BRIGHTWOOD, DL. C.—The district commissioners 
have been petitioned to build an intercepting sewer 
from Brightwood Park along Piney Branch. 

CHARLESTON, 8S. C.-Samuel M. Gray, Providence, 
R. 1., has been in the city consulting with the munic- 
ipal authorities about an improvement of the system. 

_ COLUMBIA, 8. C.—R. Frank Hartford, Atlanta, Ga., 
is consulting with the sewerage committee concerning 
surveys for a system. 

HUNTSVILLE, ALA.—It is reported that the city 
council has made appropriations for a new system. 

MACON, GA.—The citizens have voted to issue the 
$200,000 of sewer bonds referred to last week. 

MERIDIAN, MISS.—Samuel M. Gray, Providence, R. 
[., has prepared plans for a separate system; total 
length, 433,650 ft.; estimated cost, $241,412. N. M. 
Brandon, Cy. Engr. 

NEW ORLEANS, LA.—The New Orleans Sewerage 
Co, will receive bids until July 24 for sewers, us stated 
in our advertising columns. 

BROOKLYN VILLAGE, O.—Bids are asked until 
July 18 for constructing sewers. ©. N. Collins, Vil. 
Clk. 

BUCYRUS, O.—Bids are asked until July 11 for 10,- 
815 ft. drain tile, 7,000 sewer brick, ete. Henry L. 
Weber, Cy. Engr. 

HAMILTON, O.—John W. Hill, Cincinnati, has been 
engaged as consulting engineer for a system. 

SALEM, O.—The contract for 2,400 ft. of brick sewer 
has been awarded W. J. Gawne, Cleveland, at $8,950. 
F. W. Allison, Cy. Clk. 

FRANKFORT, IND.—Chas. C. Brown, New York, has 
been engaged to prepare plans for a complete system. 

SOUTH BEND, IND.—Wm. M. Whitten, Cy. Engr., 
has prepared plans for about two miles of 48 x 57-in. 
to 90-in. brick sewer, and the declaratory resolutions 
for the construction are to be considered at the next 
meeting of the council. 

MORRISON, ILL.—Bids will be received until July 1 
for 6,092 ft. 24 to 8-in. pipe sewer, as stated in our ad- 
vertising columns. M. V. R. Smith, Mem. Com. 

GREEN BAY, WIS.—The council has voted to con- 
struct a sewer in Webster Ave. 

WACO, TEX.—The city engineer is making surveys 
for extensions. 

SAN JOSE, CAL.—Bids will be received until July 18 
for a sewer at the State Insane Asylum. L. G. Nes- 


mith, Secy. 
STREETS. 

PITTSFIELD, MASS.—The board of aldermen has 
appropriated $6,000 for regrading West St. 

MIDDLETOWN, CONN.—A special city meeting has 
been held to discuss the issue of bonds for $150,000 for 
street improvements. 

AMSTERDAM, N. Y.—The council has voted to widen 
Bridge St for the overhead crossing, the estimated 
cost being $100,000. 

BROOKLYN, N. Y.—Bids will be received until July 
5 for grading and gums with cobblestones. John P. 
Adams, Comr. Cy. Wks. 

GLOVERSVILLE, N. Y.—The council will receive 
bids until July 3 for paving with asphalt. 

HORNELLSVILLE, N. Y.—Bids will be received until 
July 5 for paving 25,000 sq. yds. with vitrified brick, as 
stated in our advertising columns. F. A. Dunham, Engr. 

NEW YORK, N. Y.—The board of aldermen has voted 
to pave three streets with granite blocks and two with 
trap-blocks.—The board of estimate has set apart $1,- 
500,000 for street paving. 

NEW UTRECHT, N. Y.—The town board has an- 
thorized the opening of five streets. 

ROCHESTER, N. Y.—The council has voted to pave 
Swan St. with brick, to cost $5,500. 

SYRACUSE, N. Y.—The council has awarded the con- 
est for paving Sabine St. to John M. Mack & Co., at 

), 347. 

UTICA, N. Y.—The city surveyor will prepare plans 
for paving Rutger St. with asphalt. 

YONKERS, N. Y.—Bids will be received until July 17 
for the extension of Warburton Ave. 

BROOKVILLE, PA.—Bids are asked until July 7 for 
13,500 sq. yds. ving, brick to be furnished by the 
borough. R. Arthurs, E. English, Com. 

HUNTINGDON, PA.—We are informed by David 8. 
Black, Ch. Burgess, that the city en — has pre- 


pared plans for street work for w will be 
een ge July 10. J. M. Africa, Engr. 
LANCASTER, PA.—The street commissioners will 


receive bids until J 3 for paving and macadamizing. 
cig a ae 
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PITTSBURG, PA.—The council has authorized the 
grading and paving of eight streets. . 

WILLIAMSPORT, PA.—The T. B. Townsend Co., 
Zanesville, O., has been awarded a contract for pav 
ing, at $40,000, 

WILMINGTON, DEL.--The street department will 
receive bids until July 5 for setting curb and paving 
H. J. Wiley, Secy. 

BALTIMORE, MI).—Bids will be received until July 
3 for repaving St. Paul St. with asphalt. A. E. Smyrk, 
Cy. Comr.—bBids wiil soon be asked for paving Mary 
land Ave. with Belgian blocks. 

HUNTINGTON, W. VA.--W. E. Williams, C. E., in- 
forms us that the city has voted to issue $25,000 of 
additional bonds for street paving. 

LOUISVILLE, KY.—The council has voted to pave 
eight streets with brick or block pavement. 

BUCYRUS, O.—Bids will be received until July 11 
for paving two streets, the work inciuding 15,540 sq 
yds. brick paving upon 2 ins. suud and 6 ims, crushed 
stone, 0,60U lin. ft. 4 x 20-in. curbing, 11,210 eu. yds. 
excavation, ete. Harry L. Weber, Cy. Kugr the 
council has voted to have Center Cemetery St. im- 
proved, 

CINCINNATI, O.-—The board of administration will 
receive bids until July 5 and 14 for street improve 
ments. A contract for paving with brick has been 
awarded to T. J. Peter, at 354,075 fhe board of 
aldermen has voted to pave Allison St. with asphalt, 
to cost $10,103, and Liberty St. with granite, 
$13,464. 

CLEVELAND, ©O.—The council has voted to 
and pave several streets. 

HAMILTON, O.—The council has ordered the city 
engineer to prepare plans for paving High St. with 
brick. 

PORTSMOUTH, O.—The council has voted 
and pave Market St. 

SANDUSKY, O.—The council has awarded the cou 
tract for paving Market St. with brick to Jacobs & 
Stewart, Norwalk. 

TOLEDO, O.—Bids will be received until July 24 for 
paving Galena St. with brick. Sylvester Lamb, Cy 
Clk 


to cost 


grade 


to grade 


YOUNGSTOWN, O.—The council has voted to 
prove Lett St. J. H. Edwards, Cy. Clk. 

ELWOOD, IND.—Paving, to cost about $23,000, 
been ordered re-advertised. 

EVANSVILLE, IND.—The board of public works will 
receive bids until July 8 for improving six streets. 

FORT WAYNE, IND.—Bids will be received until 
July 11 for grading and paving 14 streets, F. M. Ran 
dall, Cy. Engr. 

INDIANAPOLIS, IND.—The board of public works 
will receive bids until July 3 for paving two streets 
with asphalt, and until July 7 for paving with brick. 
——Two streets will be improved by grading and gravel 
ing. Additional paving with asphalt and brick has 
been petitioned for. 

NEW_ ALBANY, IND.—Bids will be received until 
July 17 for grading and paying. Wm. A. Broecker, 
Mayor. 

SOUTH BEND, IND.—Bids will be received until 
July 24 for about 30,000 sq. yds. of brick paving. 
Action will soon be taken on 20,000 sq. yds. more. W. 
M. Whitten, Cy. Engr. 

DETROIT, MICH.—Bids will soon be asked for $100,- 
000 of boulevard improvement bonds. rhe commit 
tee on streets has recommended that four streets be 
paved with cedar block on concrete. 

DANVILLE, ILL.—The council has voted to grade 
and pave ten streets. 

ASHLAND, WIS.—The council has voted to pave See- 
ond St. 

MILWAUKEE, WIS.—Vlans are prepared for a new 
street to be built along the river by Adolph Meinecke, 
at a cost of $150,000, The matter will soon come be 
fore the council, 

CEDAR RAPIDS, IA.—The board of public works 
will receive bids until July 5 for paving with brick. 

MINNEAPOLIS, MINN.—The council has ordered the 
paving of three streets. 

LEAVENWORTH, KAN.—The estimated cost of pay 
ing the North Esplanade is $14,958. 

KANSAS CITY, MO.—The board of public works has 
voted to pave four streets and macadamizing one street. 

—The council will be petitioned to widen Walnut St. 

PORTLAND, ORE.—A number of streets have been 
ordered improved, including one to cost $67,607. 

TACOMA, WASH.-—The board of public works has 
recommended that Pacific Ave. be paved, and bids will 
soon be received for the work. 


ith 


has 


ELECTRIC LIGHT AND POWER. 


WINCHESTER, MASS.—T. 8S. Spurr, J. F. Dorsey 
and D. Nelson Skillings have been appointed to act as 
a municipal light board. 

WOONSOCKET, R. L—The Woonsocket Electric Ma 
ehine & Power Co. has been authorized to furnish 
electric light and power in the towns of Bellingham, 
Mass., and Franklin, Mass. 

BATAVIA, N. Y.—Geo. Perrin, Clk., informs us that 
the city is about to put in a plant for 73 are lights. 
An election was held June 26 to vote on the issue of 
bonds for $23,000 for the purpose. 

NIAGARA FALLS, N. Y.—The contract for furnish- 
ing the city with electric are lights for five years has 
been awarded to the Buffalo & Niagara Falls Electric 
Light & Power Co., at $00 per light per year. The 
other bids were as follows: Lrush Electric Light Co., 
$69; Power City Lluminating Co., $91.25; Brush Blec- 
tric Light Co., Cleveland, 0., by W. 8S. Rogers, $88; 
Frank Leblond & Co., $00. The city is now paying the 
Brush Electric Light Co. $75 per light per year. 

ROME, N. Y.—Chas. C. Hopkins, Cy. Engr., is a 
member of a committee authorized to employ an elec- 
trical engineer to peere estimates for a municipal 
electric light plant. No engineer has yet been en- 
gaged. The city is at present paying 33 cts, per light 
per night (over £16,000 } md year), the lights burning 
an average of ten hours for 27 nights per month. 

WASHINGTON, D. C.—The district commissioners 
will receive bids until Aug. 1 for lighting the streets 
of the district for ten years. 


FORT WHITE, FLA.—The Fort White Phosphate 
Co, will put in an electric light plant. 

IONIA, MICH.—Bids are asked until July 10 for 
lighting the city for ten years from Oct. 1. The city 





3 
' 


aren ranean erent 


ae oars cosnemetinss 


mabetavenereres ene 


ge ea TLL TES ES SS EEE ETE aC 


OY OPENS APE 


ae a 


pnw 


tan pee 


nd 


cater etna or nt RR em RR eS Rae 
Se 


nsec detlods i 
9 laggy ncn anit irs 
eons 


Rc CaP NH GPR I IE 


a IE STS TT 





G4 


eemepennene — 


- ENGINEERING NEWS. 





4s ne peeoeae using 50 are lights. Fred Cutler, Jr., 
y. Clk. 

URBANA, ILL.—Bids are asked until July 3 for a 
franchise for an electric ligut pliant and for public 
lighting for seven years. C. B. liolmes, Cy. Clk. 

KANSAS CITY, KAN.—The Inter-State Water & 
Electric Mower Co. will soon commence work on the 
proposed dam across the Kaw Kiver near Muncie. It 
is proposed to construct ab electric plant to furnish 
power lor sureet railways, factories and for ligut in 
this city and Kansas Ciiry, Mo. 

NEW COMVPANIES,—Young Moskowitz Ry. Car Elec- 
tric Lighting Co., Newark, N. J.; $1,uuu,00u; C. A. 
Sterling, bust Orange; FB. C. O'Reilly, Orunge; L. D. 
Adier, Newark,-——hwectric Light, Heat & bkower Co., 
Gettysburg, ba.; $25,000; Pres., E. M. Hoffer.—Ke- 
nosha Kiectric Light Co., Kenosha, Wis.; $15,000; E. 
G. Hazleton, Lewis Bain, U. J. Lewis. 


CONTRACT PRICES. 


WATER-WORKS SUPPLIES, —Kutland, Vt.—The 
contract for extensions has been awarded to Loman 
ibros., New York, at the following prices: 12-in. pipe, 


$l.42 per lin. ft.; 8-in., YU cls.; G-in., Gt cts.; 4-in., 40 
ets.; 41m. valves, $12; G-in., $16; S-in., $25; l2-in., $35; 
iG-in., $70; bydrants, $25; special castings, 14 cts. per 
ib. 

Dunkirk, N. Y¥.—The contract for extending the in- 
fluept pipe into the lake has been awarded to Phatcher 
& Lreyman, ‘Loledo, U., as follows: Crib, complete, im- 
cluding riprap, $000; submerged pipe laying between 
works and pier, $4 per iin, ft., and between pier and 
erib, $5 per lin, ft.; laymg pipe through pier, $500; 
rock excuvution, $12 per cu. yd.; bolts to secure pipe, 
$15 per set. The bids for pipe, 24 and 30-in., ranged 
from $10.0 to $21.75 per ton, and for specials from 
2.3 to 2.45 cts. per ib.; 24in. valves, at $110; 30-in., 
$175. 

Montreal, Que.—The contract for 210 tons of special 
castings has been equally divided between W. Rodden 
& Co. and Pascal Aiuasse, at 961.60 per ton. 


Goiorado Springs, Colo.—The contract for cast iron 
pipe hus been awarded to the Colorado Fuel & Iron 
Uso., Bessemer, ab $24.50 per Lon for pipe and $52.50 for 
special castings f£. 0. b. curs at Bessemer, couditioned 
upou the sale of bonds within 60 days. Bids were re- 
ceived for 240 lin, It. 14-in. pipe, 7,160 lin, ft. 12-in., 
G,s¥u Lin, ft. 10-1n., 138,800 lbs. special castings and 458 
valves. ‘he prices for valves ranged as follows: 6-in., 
$12 to $14.15; dS-in., $18 to $2U; 1U-in., $26 to $28.40; 
lZ-in., $52.50 to $5¥.1U; 14-in., $54 to $65. H. 1. Reid, 
cy. Mugr. 

Vik, PIPELAYING, ETC.—Swampscott, Mass.— 
The following bids have been received for furnishing 
and laying avout 3,000 lin, ft. of cast Iron water pipe 
avd appurtenances; H, Scott Tuttle, Swampscott, 6-in. 
pipe, laid, 85 cts. per lin, ft.; hydrants and setting, 
uo; gate valves, boxes and setting, $20; T’ branch, 
luid, &5; plugs, laid, $1. F. D. Mayo & Co., Lynn, 
$55: gate valves, boxes and setting, $20; TC branches 
90 cts., $40, $18, $4.50, $1.50, respectively; Henry F. 
Burt, Taunton, $1.35, $35, $25, $7, $1 

CHANNEL.—Brookline, Mass.—The total bids re- 
ceived for the Village Brook channel were published 
in our issue of June 8, the contract being awarded 
to F. A..Snow: 1, Jas. Killian, $67,817; 2, H. P. Nawn, 
$90,327; 3, M. O’Cannor and F. L. White, $47,302; 
4, F. A. Snow, $41,345. The prices were as follows, 
the town furnishing all cement and castings: 


1. 2. 3 4. 
Earth excavation, 17,000 cu. 

MR obo caches a onts.cute $2.00 $1.50 $1.18 $1.00 
Rock excavation, 100 cu. 

Re ae 7.00 1.00 5.00 1.00 
Piling, 1,500 lin, ft., at....... 1.40 .29 .20 .20 
Timber foundation, 40 M ft. 

> aw peeon --» 81.0 30.00 30.90 30.00 
Sheeting, left, 20M ft., B. 

RRR ay 8.0) 16.00 10.90 1.00 
10-in. uaderdrain, 1,50) lin. 

ft... a8.... hes Deeenetnsuheed 00 oO 75 .30 
Rubble masonry, 1,200 cu. 

oe Serer a yee: 5.50 5.50 4.50 5.00 
Concrete, Am. cement, 90 

> OU ae +» 6.09 4.25 3.75 5.00 
Concrete, Portiand cement, 

LB COU, FOG BS.005 2scn0s 6.00 5.00 3.75 5.00 
Brickwork, 200 cu, yds., at. 10,00 14.90 12,0) 11.00 
Granite pavement, 300 8q. 

WE GR.s oth ciieas een eee ee 2.75 2.00 3.00 
Plastering, Port. cement, 

3.200 aq. ds... OE... 000.0000 30 25 10 .20 
Rubble masonry outlet, 50 

CR PRB Diiiden dthcse une Kank 6 00 5.50 4.50 6.00 
Cut granite outlet, 6cu. yds., 

Dc anss-sacee ~(.4458ush oe 300.00 49.00 240.00 120,00 
15-in. sewer pipe, 70 lin, tt., 

at san sok ssaadaveneee. Wee 60 2.00 1.50 
12-in. sewer pipe, 220 lin, ft., 

i ws xncaccnuen Gieics er 2.50 50 2.00 1.60 
8-in. sewer pi.e, 300 lin. ft., 

OR ane bosKhsinseetaneanes 2.25 .60 1.50 1.25 
6-in. sewer pipe, 100 lin. ft., 

WE ncadondsabvecns eannkt fice ae 50 1.00 1.00 
i catch basa. at............. 55.00 35.00 15.¢ 30.00 
8-in. chates, 100 lin, ft., at... 2.10 50 .25 1.00 
Placing ironwork, at....... 30. .00 50.00 = 100.00 50.00 
Retaining wall restored, 75 

cu. yds... at.. 9.00 3.00 4.50 7.00 


Surplus eartb removed. 1,009 
ce a ere 1.50 50 25 -20 


MACADAMIZING.—East Hartford, Conn.—The  se- 
lectmen have awarded a contract for four miles of 
macadamized road to J. 8. Lane & Son, Meriden, at 
about $6,000 per mile, as follows: All stone to be from 
Meriden quarry; 63 cts. per sq. yd. for finished road, 
7 ins. deep in center and 5% ins, on sides, or 56 cts. 
per sq. yd. for 6 ins. center and 4% ins. on sides. 

ASPHALT PAVING.—Mount Vernon, N. Y.—The con- 
tract for paving 9,300 sq. yds. in Fourth Ave. with 
asphalt has been awarded to the Birber Asphalt Pav- 
ing Co., at $2.89 per sq. yd. for paving, 50 cts. per 
lin. ft. for new —orsing and 8 cts. for old comthe, 
The Warren-Scharf Aspholt Paving Co. bid $2.95, 
ets. and 12 ets., respectively. 

Indianapolis, Ind.—Contracts for paving Illinois St. 
with asphalt have been awarded as follows: Warren- 
Scharf Asphalt Paving Co., 2,368 lin. ft., 50 ft. wide, 
at $9.96 to $10.71 per lin. ft., according to curbing; 
Western Paving & Supply Co., 3,749 lin. ft., 45 ft. 
wide, at $8.66 to $8.90. 

Portland. Ore.—The following bids were received 
June 17 for paving Morrison St.: Trinidad Asphalt 
Paving Co., asphalt, 224 cts. per sq. ft.; concrete, 12 
cts. per sq. ft.; artificial stone curb, 45 cts. per lin. ft.; 
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grading fill crushed rock, $2 per cu. yd.; grading cut, 
‘O Cis. per cu. yd; total, $03,422. Portland Bivuminous 
Paving & lmprovement Co., 23.2 cts., 
cts., 941.75, Yo CLs., $55,vU4, respectively. 

AdVHALY BLUCK PAVAiANG.—Bultimore, Md.—A 
cobtract lor paving with uasplalt biocks bas been 
— to the Maryland Paving Co., at $2.50 per sq. 
y 

BRICK AKCH.—Cohoes, N. Y¥.—The only bid received 
for an arch over Kagie’s Nest ravine was that of Wim. 
Collbors, 4s Loliows: rick Work, $11.50 or $12.20 per 
M. bricks, lor hosendaie or Lordaud cement, re- 
spectively; excuvation, $2 per cu. yd.; filling, 45 cts. 
per cu. yd, 

CRUSHING STONE.—Lock Haven, Pa.—The con- 
tract fur crushing 1,500 tous of stone and delivering 
it ou the streets bas been awarded to Adam hamp, ac 
2) Cts. und ov cts., respectively, per gross ton. 

BRICK PAVING.—Des Moines, la.--Several contracts 
have been awarded to N. W. suuth, at $1.52 per sq. 
yd. for two courses of brick, and $1.68 for one course 
oh concrete, 

Charleston, W. Va.—John F. Palmer has been 
awarded a contract ior paving in three streets with 
McMahon, Porter & Co.'s brick, at $1.18 per sy. yd. 

PAVING BRICK.—Washington, D. C.—The district 
coluissioners have awarded a contract Lor OUU,UUU 
govins brick to the breuerick Brick Co., at $9.75 per 


11.5 cts., @ 


GRANITE CURBING.—Minneapolis, Minn.—The con- 
tract for about 15,720 lin. ft. granite curbing for the 
coming season has been awarded to J. BK. Suyder, at 
Sl cts. per lin, ft. 

GRANITE BLOCK PAVING.—Lancaster, Pa.--A con- 
tract for paving with Belgian blocks has been awarded 
to J. G. Galbraith, at $2.58 per sq. yd. 

GRANITE BLOCKS, ETC.—Haverhill, Mass.—The 
contract for 40uU,U0U granite paving biocks hag been 
awarded to Thos. Lalicy, at au per M. for Mockrort 
granite. Other bids ranged from $48.5u to $71 per M. 
‘shos. Lahey was ulso awarded the contract for edge- 
stones and flagging, at 46 cty, per lin, ft. 

MISCELLANEOUS. 

DITCH.—Chicago, Ul.—Bids are asked until July lu 
for a drainage ditch in the towns of Rich and Frank- 
fort. J. ‘I. roster, Engr., 94 La Salle St. 

PIER WORK, ETC.—New York, N. Y.—The depart- 
ment of docks wiil receive bids until July 6 for re- 
moving the exisung pier and building a uew wooden 
pier at the foot of West 15th St., North River, inciud- 
ing about 244,500 ft. B. M. yellow pine timber, 63,73 
ft. b. M. spruce timber, 22,618 ibs, wrought iron dock 
spikes, etc.; also for an iron awning shed at the foot 
- Kast 33d St., East Kiver, and for paving and drain- 
ng. 

UVREDGING.—Wilmington, Del.—Bids will be re- 
ceived at the U. 8. Eugineer Office until July 18 for 
dredging and excavating tor an inland waterway from 
Chincoteague Bay, Va., to Delaware Bay, Del. Wm. 
K. Smith, U. 8S. Agt. 

Philadelphia, Pa.—The commissioners of Fairmount 
Park will receive bids until July J for dredgimg the 
river and laying water pipe in West Fairmount Park. 

Philadelphia, Pa.—The council has appropriated $20,- 
vou for dredging in the Schuylkill River, 

DAM.—Wikinsville, Mass.—The contract for a stone 
dam across the Blackstone River at this place has been 
awarded to Cutting, Bardwell & Co., Worcester, at 
— Ohas. A. Allen, Worcester, prepared the 
plans. 


Laconia, N. H.—The mill owners have been securing 
plans and estimates for rebuilding the dam in the 
Merrimac River at this place; estimated cost, $35,000, 
or, including electric plant, 360,000. The work is re- 
puted as to be done in the fall. 


LOCKS AND DAMS.—Charleston, W. Va.—The con- 
tract for locks and dams Nos. 9 and 10 of the Great 
Kanawha Kiver improvement has been awarded to 
Zimmerman, Truax & Sher.dan, Duluth, Minn., and 
that for No. 11 to Thos. Munford, who but No. 4, 
just below St. Albans. The lowest total bids for Nos. 
10 and 11 were published in our issue of May 4, 
and the itemized prices of No. 11 received at a previ- 
ous opening of bids in our issue of March 16. ‘These 
locks will cost over $1,000,000 and are to be completed 
by Dec. 31, 1896. 

Cincinnati, O.—The following contracts have been 
awarded for dikes and dams on the Ohio River: L. & 
J. L. Cramer, work at Chester's, $18,110, and at 
Scufileton $9,434; Wm. Kirk, work at French Island 
f$3,428, and near mouth of Tradewater River $10,540; 
Frederick Hartweg, work near Mound City, $16,636. 

Minneapolis, Minn. It is reported that work will 
soon be commenced on the two docks and dams to 
be constructed in the Mississippi River, between this 
city and St. Paul, at an estimated cost of $1,000,000. 

IMPROVEMENT BONDS.—Moscow, Idaho.—The city 
has sold $45,000 of bonds for public improvements. 

GAS LIGHTING.—Montreal, Que.—Bids are asked 
until July 11 for laying gas mains and supplying gas 
to the citizens. L. O. David, Cy. Clk. 

GAS COMPANY.—Camden, N. J.—The American Gas 
Light Co. has been incorporated by W. S. 

C,. Robinson and others; capital stock. $250,000. 

NATURAL GAS .COMPANY.—Buffalo. N. Y.—The 
South Buffalo Natural Gas Co. has applied to the city 
council for a franchise. It has five wells about 3% 
miles distant from the city limits, each of which has 
an estimated volume of 1,000,000 cu. ft. of fuel gas 
per day, and the maximum price to be charged is 
25 cts. per 1,000 cu. ft. Pres., Philip W. Roth; Freas.. 
R. W. Argue; Gen. Man., E. M. Cobb; capital stock, 
$300,000. 

JETTY.—San Diego, Cal.—It is reported that Col. 
W. H. H. Benyaurd, U. 8S. Engineer Office, will soon 
advertise for the construction of a jetty at the mouth 
of this harbor. 

HARBOR IMPROVEMENTS.—Mobile, Ala.—Bids will 
be received at the U. 8S. Engineer Office until July 11 
for improvements in Mobile Harbor and dredging in 
Mobile River. Maj. A. M. Damrell, U. S. A. 





INDUSTRIAL NOTES. 


LOCOMOTIVES.—The Baldwin Locomotive Works. 
Philadelphia, Pa., have an order for three locomotives 
for the Cairo Short Line. A new shop, 50 x 200 ft., 
is being erected, the material being supplied by the 
Pottsville Iron & Steel Co., Pottsville, Pa. 


The Richmond Locomotive Works, Richmond, y, 
have an order for 20 engines for the Cleveland, «.,, 
cinnati, Chicago & St. Louis. 42 
_The Rogers Locomotive & Machine Works, Pater. 
N. J., ure building 12 engines for the Florida Co... 
& Peninsular. — 

_CARS.—The Roanoke Machine Works, Roanok. 
Va., have delivered svU hopper bottom coal curs » 
13 cabooses to the Norfolk & Western. . 

The Harris Car Works, Amherst, N. 8., have 4 
3 coal curs for the Dominion Coal Co. a 

The Cairo Short Line has added 200 coal cars ; 
—— Gc: eae ‘ 

‘The Vuplex Car Co, een incorporated at S$), 
field, lil., by H. C. Wilson, J. 8. briedmeyer aed i 
Kuudson. 

THE GOULD’S MFG, CO., Seneca Falls, N. y., ;, 
ports several recent orders for triplex pumps for pa) 
stu. One of these has a separate imet and disci... 
connection for each plunger, and will be nsed to pus 
three dinerent kinds of stuff in three ditferent qi). 
tions, the idea being to secure economy of tloor sj. 
and compact coustruction. The Washburn shops, 
department of the ‘bechnology Instituie, Worcest> 
Mass., have ordered a triplex electric pump, to |. 
operated by a Perret electric motor. The pump wi, 
supply suticient water to operate two bydrauiuc el 
vators having pistons 5% ins. diameter by 75 ft. run. 
‘the elevators will be operated on the pressure tau) 
system at about 140 lbs. per sg. in., and will run at ; 
speed of 400 ft. per minute. 

NAVPHTHA FUEL GAS PLANT.—The Staten Islanu 
Terra Cotta Lumber Co.’s plant, described in our jssi), 
of Feb. 16, has now equipped its kilns throughout witi 
the fuel gas system or the International Gas & Fuel 
Co. The fuel used is gasoline or naphtha, which is 
converted into a fixed gus by apparatus invented by Mr. 
J. M. Goldsmith, of Chicago. The kilns of brick are 
burned in much less time than with the best coal, and 
the product is superior in color and quality. ‘The say- 
ing in labor in handling coal and ashes, and tending 
the kilns is large, and the durability of the fireboxes 
is much increased. On April 4, a kiln of ftirebrick 
was opened which had been burned in 4 days 8 hours 
with the naphtha gas system as against 12 days with 
coal, and the product was fully 25% better in color 
and quality. 

RUST PROOFING.—The South Brooklyn Rust Proof 
& Steel Works, G. W. Gesner, proprietor, arc now 
re-opened, having been closed for enlargement and ex- 
tension. The Gesner patent process is said to be en- 
tirely new and original and to have great advantages 
for the treatment of iron and steel to prevent cor- 
rosion or rusting through exposure to the weattler, 
steam, damp earth, brine, ete. This process changes 
the body of the surface of the material into a cow- 
pound of hydrogen, iron and carbon which does not 
scale off and alter dimensions, in addition to the pre- 
vention of rust. It is found that cast iron is annealed 
by the process and its pores filled. Cast iron pipe that 
has been treated will, it is said, withstand a pressure 
of 50 lbs. as compared to 5 lbs. by untreated pipe. ‘The 
process is applicable in cases where tinning and gual- 
vanizing are now used and is i | much less in cost. 
Certified tests from the Henry Warden Iron Works, 
Philadelphia, show that steel is also improved by the 
Gesner process. 

TAYLOR LRON & STEEL CO.—This company is 
now prepared to take orders for car wheels of man- 
ganese steel, for the manufacture of which it has 
the exclusive right in the United States. The com- 
pany is the development of the old Taylor Iron Works, 
of High Bridge, N. J., founded in 1868, and well known 
for many years for its manufacture of chilled iron 
and combination steel tired car wheels and car axles. 
Since 1890, when it secured the right to ues Hadfield’s 

atent for the manufacture of high manganese steel 

n this country, the company has been actively in- 
creasing its plant and developing the use of the metal 
for cast car wheels and in — castings. In ad- 
dition to car wheels, especial attention is being de- 
veted to the manufacture of mine car wheels, steel 
pins for dredgers, etc., bridgs aon and steel projec- 
tities for the United States vernment. ‘The com- 

eany’s works are located at High Bridge, N. J., with 
New York offices at 143 Liberty St. The officres axe: 
Pres., L. H. Taylor; Vice-Pres., W. J. Taylor, and 
‘Treas., B. F. Budlong. 

THE MICHIGAN BRASS & IRON WORKS, Detroit, 
Mich., have recently been awarded contracts as follows: 
Chicago, 25,000 corporation stop cocks; Cincinnati, 
O., contracts for :corporation stop cocks; Detroit, 
Mich., corporation stop cocks and valves. Contracts 
for new water-works: West Knoxville, Tenn., 82 
hydrants and the valves; Princeton, Ind., 60 hydrants 
and valves; Morgan Park, IIL, gre oa Rockford, Lil, 
large valves; Mt. Carmel. Ill.. hydrants and valves.® 

THE J. H. & D. LAKE CO., manufacturing all kinds 
of friction clutch pulleys, has recently removed from 
its old quarters at Hornelisville, N. Y., to new offices 
and foundry at Massillon, 0., where, with enlarged 
facilities, it is prepared to meet the growing demand 
of its business. 

BUFF & BERGER, Boston, Mass., have at the 
World’s Columbian Exposition an exhibit of transits, 
levels, electric current meters and other instruments, 
including some parts made of aluminum. The exhibit 
is on the gallery floor at the north end of the Manu- 
factures Building. 

THE GATLING ORDNANCE CO. will establish steel 
works and a ge factory at the new town of Gatling, 
near Buffalo, N. Y. 

ROCK CRUSHER.—A champion rock crusher has 
been purchased by the city of Quincy, Il, from Hunt 
& Adams, 

THE CHAPMAN VALVE CO., Boston, Mass., has 
an exhibit of Ce ae and fire hydrants 
at main 26, K 28, in the chinery Building, World's 
Columbian Exposition. The power station of the in- 
tramural electric elevated railway (Eng. News, April 


6), is fitted throughout with Chapman valves. 

NEW COMPANIES.—Columbia Railway Sw Co., 
Chicago, Tll.; $10,000; R. H. Mason, Geo. W. Trow- 
bridge and W. B. McIntyre. Adamantean Rock Paving 
& searastias Co., Denver, Colo.; $25.000; James 
O’Friel, H. H. Meserole and G. W. Fisher, Kewanee 


Soil Pipe Mfg. Co., Kewanee, IIL; $30,000: G. Kremers 
and G. Schumacher. Pennsylvania D “Draft Furnace 
Co., Chicago. Tll., $300.000; C 
Cratty, and Walter Birdsall. 
bar Co., Macon, Ga.; George D. 
an Ty ll 
ng cavating i cago, : 
M. Van Landingham, J. H. Miller and G. 
Donahoo Steel Suatting Cs.. San 
$500,000; P. B. Donahoo, Henry A. Jones and BE. P. 
Gray. 
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H. 8. MS, Civil Engineer, 
S. ADAMS, ROOM 640 EXCHANGE BUILDING, BOSTON, MASS. 
Street and Highway Lay-out, Construction and Maintenance a Specialty. 


ALEXANDER, HILL & ENRICHT, Cuil Engineers, 


CHA MBER OF COMMERCE BUILDING, SUITE 905, CHICAGO. 
Railway Carvers, Sewerage, Water Supply, Paving and Munici Work; Plans and 
Estimates; Construction Superintended ; qavyewention Industria ; Manufact- 


ures and Mines; Surveys and Landsca ndscape Engineering for City and Suburban Property. 
WM. A. AYCRIGG, Civil Engineer, 
32 WARREN and 102 CHAMBERS STS., NEW YORK. 


Designs and Estimates for Bridges and Roofs. Inspection of Structural Iron and Steel. 
Railroad Engineering. Surveys. 


TEPHEN E. BABCOCK, Consu:tin , a ineer, 
LITTLE ; ae ae 
Water-W orks and Sewe 


WILLIAM 8S. BACOT, Civil Engineer, M. Am, Soc, C. E., 
145 BROADWAY, NEW YORK. and Se aCON, 6.1. 
Specialties: Water-W orks, Sewerage, Improvements of 
EDOW. BARR ATH & CO., Architects, Mechanical = 


MONADNOCK " BLOCK, ROOM 1404, CHICAGO, ILL. 
Drafting and sien Office. Packing Houses and Manufacturing Plants a Specialty’ 


All Kinds of Iron and Steel Structures and Special Machinery Vesigned. Blueprinting and 
Drafting in General. 


HENRY T. BEACH, Civil Engineer, 
omar NO, 42 WHITE MEMORIAL BUILDING, SYRACUSE, N. Y. 
ox 


sehaennanes QUINN & HAMMOND, Engineers and Contractors, 


521 OPERA HOUSE BLOCK, CHICAGO. 
Steel. Iron and Wood Structures. Specialties: Erection and Wrecking of all kinds. 


R. C. BERKELEY, JR., Civil kngineer. 


616 TITLE AND TRUST BUILDING, CHICAGO, ILL. 
Surveys, Plans, Estimates and Construction of Railways, Bridges, Structures, Etc. 


BERTHOUD & MOSES, Civil and Mechanical Engineers. 
1416 CHESTNUT ST., PHILADELPHIA, PA, 
Bridges, Cranes, Water-Works, Rolling Mill Machinery and Furnaces. 
EDWARD M. BOCCS, Civil =< Sain one Engineer, 


ARIZ. 
Irrigation, Water 2 a Storage. University of Arizona. 


VIRGIL G. BOGUE, “wil Engineer, 
18 BROADWAY, NEW YORK. 





RIALTO BUILDING, CHICAGO. 


Reports on Railways and Other veregrtes and New Projects. re chm 4 Construc- 
tion, etc., Railways, Terminals, Water-W orks, Irrigation, Drainage and Sewerage ystems. 


ADOLPHUS BONZANO, Late V. P. and Ch. Eng'r. Phoenix Bridge Co. 


THOMAS C. CLARKE, Late of Clarke, Reeves & Co. and of Union Bridge Co. 


Design and build all structures of steel and iron; also deep foundations. 
Union Bridge Co. 
Sooysmith & Co. 
ADDRESS 44-BROADWAY, NEW YORK. 
THOMAS H. GARRETT. ANDREW A. BLAIR, 


BOOTH, GARRETT & BLAIR. 
Department of Physical Testing and Inspection. 
PHYSICAL LABORATORY AND OFFICE, 406 LOCUST ST., PHILADELPHIA. 


G. BOUSCAREN, Consulting Engineer, 
MITCHELL BUILDING, CINCINNATI, O. 


Surveys, Construction and Inspection of Railways, lasg- Spm Bridges and Roofs. Structural Works 
of Iron and Steel, Water-Works, Irrigation, Drainage and Sewerage Systems. 


D. W. CHURCH, Consulting Civil Engineer, 
1504 MONADNOCK BLDG., CHICAGO, ILL. 
Buildings, Structural Work, Heavy Foundations, Etc. 


J. A. COLBY, 
Inspection of Materials and Workmanship for Bridges and Buildings, 
GIRARD BUILDING, PHILADELPHIA, PA. 
JOHN A. COLE. Consulting Engineer, 


Stock Exchange Bidg., 167 DEARBORN ST., CHICAGO. 
Water Works, Street Railways and Sewerage. 


Associate Engineers with ; 





FREDERICK H. Lewis. 
Established 1886. 


E. C, Cooxg, C. E. 
COOKE & RE AD, ngineers and Contractors, 
220 SOCIETY FOR SAVINGS BLDG., CLEVELAND, O. 
Plans, estimates and specifications peopened for water-works, ‘sewerage, railways and municipal work. 
Contracts taken and work superintend 
WM. W. CREHORE, Civil Engineer, 89 CORTLANDT ST., NEW YORK CITY. 
Designs and Computations for Bridges, Roofs, Girders, Turn tables, Structural Iron Work, 
etc., etc. Inspection and Superintendence of Erection. 
J. JAS. R. CROES, Consulting Engineer, M. Am. Soc. C. E.; M. Inst. C. E., 
MORRIS BUILDING, 68 BROAD ST., NEW YORK. 


Examinations and Reports Made on Pro pean for Water Supply and Sewerage of Towns, Rapid Transit 
and River Improvements, Plans and Specifications Prepared and Work of Construction Superintended. 


- DACRON, Civil and Inspecting Engineer, 
LEE L 533 ROOKERY, CHICAGO, ILL. 
Specialties: Inspection, Construction and Erection of Bridges, Buildings, Cars, etc, 
CHESTER B. DAVIS, Consulting Civil Engineer, M. Am. Soc. C. E., 
1627 MONADNOCK BLDG., CHICAGO, ILL 


SPECIALTIES: Hydraulic and Sanitary Work. Plans, Specifications and Estimates Prepared, and 
Work Superintended. Correspondence invited. 


THOMAS M. DROWN, Mass. Institute of Technology, BOSTON, MASS, 


Advice with regard to W ater Supply and Sewage Disposal, particularly from a sanitary 
standpoint. 


F. A. DUNHAM, Cwil Engineer, Engineer of Union County (W. J.) Road System, 


NO. 7 PARK AVE., PLAINFIELD, N. J. ° 


»ecial attention given to the Paving and Improvement of Streets and Roads. Plans, Estimates and 
oueal fications for Engineering Works Furnished and Construction Superintended. 


DUNHAM & PAINE, Ci and Consulting Engineers, 


W. W. Reap, C. E. 























NO, 150 BROADWAY, NEW YORK, and CITY HALL BLDG., CLEVELAND, O. 
FRANK M, DUNLAP, M. E., M. Am. Soc. M. E. 


DUNLAP BROTHERS, Mechanical Engineers, 


ROOM 19 CLELAND BUILDING, STATE ST., DETROIT, MICH. 
Design and inspection of Machinery for Special Purposes. 


T. C- EeGLeston, M, Am. Soc. C. E. 





Witt W. DUNLAP. 





W. F, Dennis, M. Am. 800. C. E. 
EGGLESTON & DENNIS, £gineers.and Contractors for Public Works, 


OR MO ' 
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PITTSBURG TESTING LAEORATORV. 


HUNT & CLAPP, Metallurgical Engineers and Chemists, 
1146 WATER ST., PITTSBURG, PA. 





eae) of Ralls ond of Materials for Bridges and other ai 
Steam Bo’ yes, Cars, etc. Inspection of Shop Work and Erection «/ esi” 
Chemical A ses agen Physical Tests ai all a kind Re Site, 
Agents for ius Olsen & Co,’s Testing Mochines: Thacher’s Slide Rules. 
a eee ee 
E. D. Estraba. LB . Ge 
ESTRADA, KENYON & CRAY ™ Gnginece Inspectors of Tron and s:. xs 
307 LEWIS BLOCK, PITTSBURG, PA. 516 ASHLAND BLOCK, CHI: ) 
F. FELK EL, Architect and Consulting Engineer, — 
* 155 ST. CLAIR ST., CLEVELAND, O. 
Steel Frame Buildings, Modern Manufacturing Plants, Bridges, Reports. 
c. Ww. Cc. FERRIS & co..,. Civil Engineers, 
Inspectors of Structura) Iron and Steel. PITTSBU it 
A — 
BERNHARD FEIND, Civil and Hydraulic Enginner, M. Am, Soc. C. | ae 
619 THE ROOKERY, CHICAGO, ILL. 
Water-Works, Water Power, Hydraulic Plants, Sewerage, River and Harbor W 
mas 


WILLIAM P. FIELD, Cm/ Engmeer, 
PRUDENTIAL BLDG., BROAD COR. BANK ST., NEWARK, N. J. 
Foundations, Roofs, Buildings, Bridges. Railways and Railway Structures. 


EDWARD FLAD, Consulting Engineer, M. Am, Soc. C. EE, M. Am. Soc. 5; E., 
a; 118 LACLEDE BUILDING, ST. LOUIS, MO. 
SPECIALTIES : Hydraulic and Sanitary Work, Reports, Plans, Specifications and Superinte: 


FRANK L. FULLER, Civil and Hydraulic Engineer, M, Am, Soc, C. E 
ROOMS 35, 36, 12 PEARL ST., BOSTON, MASs. 
Special attention given to Wa.er Supply and Drainage. 


WOLCOTT C. FOSTER, Civil Engineer, 
52 BROADWAY, NEW YORK. 


ee 
SAMUEL WILSON FRESCOLN, Engineer and Contractor, C. E.,M.s., 
WORLD BUILDING, NEW YORK. See page xxviii. for advertisement 


JOS. P. FRIZELL, Aydraulic Engmneer, 
60 CONGRESS ST., BOSTON, MASS. 
Development, Transmission, Distribution and Application of Water Power. 


eet 
F.L. GARLING HOUSE, C. E. (Late Chief ee Pittsburgh Bridge Co 


LOCK BOX 586, PITTSBURGH, P. 
Civil, Consulting and Contracting Engineer for Bridges, Viaducte, Shops, Tron Buildings, 
Roofs and Genera! Iron or Steel Constructions. Plans, Specincations and Estimates furn ished. 
Work Superintended and Contracts taken when desired. 


HENRY COLDMARK, ™. 4m. Soc, C. E., 
637 RIALTO BUILDING, CHICAGO. 
SPECIALTIES: Bridges, Roofs, Iron Buildings, Masonry Construction, Deep Borings. 
SAMUEL M. GRAY, Consulting Engineer for Municipal and Sanitary Work. 
20 MARKET ST., PROVIDENCE, R. I. 














Jo. C, GuiLD. LInN WHITE. 
OFFICE AND LABORATORY: 20, 21 AND 22 KEYSTONE BLOCK. 


ee & WHITE, fagineers and Chemists, 
CHATTANOOGA, TENN. 


MAN, Mem. Western Soc. of En: ALLACE C. Evans, Mem. Illinois Soc. of Eng. & Surv 
H A AR MA AN & & EVANS, Consulting and Civil Engineers, 
100 Y. M. C. A. BLDG.. PEORIA, ILL. 


Designs for and Reports on Water-Works, Sewerage Systems, Paving, Bridges, Land Drainage and 
Engineering Investments. Railroad, Topographical and Town-site Survevs. 


ROBERT L. HARRIS, Consulting Civil Engineer—Railways, 
M, Am, Boe, C. E.; M. Inst. C. E., 1 BROADWAY, NEW YORK, N. 
Fypeninetions ieee ete., Made. New Method of Dealing with TR ete. 
See “Engineering News” of April 28, 1892, pp. 420.). Conduits, etc., for Electric Railways (See 
“Street en Oct. 24, 1891). 


ALLEN HAZEN, Chemist, 


W ATER DEPT., WORLD'S COLUMBIAN EXPOSITION, JACKSON PARK, CHICAGO. 
Sanitary Water Analysis. Purification of Sewage and Water. 


.| RUDOLPH HERING, Civil and Sanitary Engineer, 
M, ‘Am, See. C. E., M,. Inst. C, E., M. Can, Soc, C. E., 
277 PEARL STREET, NEAR FULTON, NEW YORK. 
Designs for Water Supply and Sewerage. Construction Superintended. 


R. W. HILDRETH & co., Inspecting Engineers, 
WALL S8T., NEW YORK ; PHILADELPHIA AND PITTSBURG, PA. 

L. L. DAGRON, Western Representative 183 The Hookery, Chicago, Ill. Railway Equipment, Bridges. 
exstsarenaosnsionsmghesiagestliieieensiiiniseencaitsataimsiaigactlhcasoeae tecnica catndhiae a 
JOHN W. HILL, Consulting and Constructing Engineer, M. Am. Soc. C. g., 

35 & 36 GLENN BLDG., CINCINNATI, 0. 


Water-Works, Sewerage, &c. 








Assoc. Mem. Am. Inst. E. E. 
CEORCE HILL, Cc. E., Consulting Engineer, 
ROOM 714, 44 & 46 BROADWAY, NEW YORK CITY. 
HILL & OCDEN, Civil Engineers, JonN E. Hitt, Assoc. M. Am. Soc. C. E. 
99 MAIN ST., NORFOLK, VA. Henry N. Ogpen, C. E. 
Domestic Drainage, Sewerage and Municipal Engineering. Surveys, Plans and Estimates 
for-Railroads. Cunstruction Superintended. 


WwW. B. W. HOWE, Jr., Consulting Engineer, KNOXVILLE, TENN. 
c Plant 8: stem of Railway: Bnndtn —— and Inspection of Railways 
Foundations, nie iduce, Water-Work orks, Sewerage an serail Engin 


D. J. HOWELL, Civil Engineer and Landscape Architect, 
: NATIONAL UNION BUILDING, WASHINGTON, D. C. 


THE ROBERT W. HUNT CO., Sureau of inspection, Tests and Consultation 


GENERAL OFFICE: “THE ROOKERY,” CHICAGO, 
FFI AMILTON BLDG., PITTSBURG ; UNION TRUST CO. BLDG., NEW 
ee CRS oni CITY; 328 CHESTNUT ST., PHILADELPHIA. 


WM. R. HUTTON, Consulting Engineer, 
3% BROADWAY, NEW YORK CITY. 
Water-Works and Water-Powers, River and Harbor Works, Raflways. 
D.C. JACKSON, ¢ C. E., Consulting Electrical Engineer, © 


Am, Soc, M. E., Am, Inst, E, E., 


oF WEROONEIX MA Dene, 
UNIVERSITY , 


WM. JACKSON, Engineer and Contractor, cma, Vf 
WILSON AVE., CLEVELAND, O., and POTTSVILLE, P 
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{AN KENNEDY, Consulting and Contracting Engineer, 





L. F. RONDINELLA, Mechanical, Electrical and Civil Engineer. 







































Ju! ILD TTSB 705 CHESTNUT ST., PHILADELPHIA, PA. 
sis VANDERGRIFT BU ING, PI URG, PA. Steam and Blectria P Plants, Surveys. Maps, Machinery, Tests and Reports, Drafting. 
' Bessemer Open-Hearth orks, Steam and Hydraulic Machinery, 
on Se a 7 wen OS. eee NDREW ROSEWATER, éngineer Municipal Public Works. Sewerage a Specialty. 
= vaseeel C. H. Foee. M. Am. Soc. C. E. 
Ww, \\. JAMISON. O G - . 
JAMISON & FOGG, Cin! Eng e 424 BEE BLDG., OMAHA, NEB. 
-eys, Plans and Bepnetes be eee Water-W orks, Oil and Gas Lines, Mines and 8S. M. ROWE, Mem. Am. Soc. C. E. R. D. ROWE, Mem. Am. Soc. C. E. 
Cok. Piante, Bxamingtions sade of Ocal Sad Taster Propertios. ROWE & ROWE, Superintending and Consulting Engineers, 
a WSON, Civil and Consultina Enginerr, 330 WEBSTER AVE., CHICAGO, ILL. 
Ww. LA ° 50) McPHEE BLOCK DENVER, COLA. Surveys Plans, Estimates, Superintendence aad Inspection of of Railroad, Hydraulic, Bridge and General 
Location ont Coaaanod Railroads and and Transit Lines In and rts Enginee ork 





OSCAR SANNE, Consulting Bridge Engineer, 


ROOM 6@, COLBY & ARBOT BUILDING, MILWAUKEE. 
Estimates, Specifications, Details of Stee! and [ron Construction. 


EDW Bridge and Consulting Engineer 
ARD S. SHAW, arse Conentiiue Paginas; 
Paidece ex and ap Caer Structural Work, Designs and ‘Specifications, Examinations and Report, Supervision 


OLN H. LANDRETH, Consulting Engineer, M. Am. Soc. C.E., M. Am. Soc. M.E., 
Engineering Department, Vanderbilt University, NASHVILLE, TENN. 


+ ’ rks, oe oe Power, Pret Rac, Reclamation, Improvement of Bepweee ene | and Street Pavins 





g 


Engineer and Architect. 
KARL b. Lenn a fo PORTLAND BLOCK, CHICAGO. 
ALTIES: Calculation and and Bridges, Stone Archer and Foundations. 
L OFRED, Mining Engineer. epee or LAVAL AND McGIL1), 
A. HEAD OFFICE: QUEBEC, BRANCH OFFICE: MONTREAL. 


is vil Engineer, 
HA: RY ¢. ee * Mes BUILDING, PITTSBURG, PA, 


A.W. and F. B- LOCKE, Engineers, 53 STATE ST., BOSTON. 


Sanitary work. Plans and Suppetntenteaes of Construction. Examinations of Railroad 
— coperty. Pryparaiory wore undertaken to show the merits and demerits of new enterprises, their 
fens y and sources of revenue. 


C CH 4S. F. LOW ETH, Consulting Civil Engineer, 
Mem. Am, Soc C. E., Mem. Am, Water- Works 4 ssoc., 
ROOMS 12 & 14, 94 E. 4TH ST., ST. PAUL, MINN. 
plan. Specifications, Estimates and Supervision of Water-Works, Sewerage, Bridges and Municipal Workr. 


ALBERT LUCIUS, Civil and Mechanical Engineer, 71 BROADWAY, N. Y. 
all kinds of Engineering Structures, Plans, Specifications, Estimates, Superintendence, Bridge Inspec-. 
tion and Reports. 





WILLIAM S. SHIELDS, Civil Engineer, 


1407 TITLE AND TRUST BUILDING, CHICAGO, ILL. 
Designs for Water-Works and Sewerage Systems. Correspondence Solicited 


t Civil Engineers, 
FS ASo nk! NES: BUFFALO, N. Y. BRANCH OFFICE: TONAWANDA, N. Y. 
Railway Projects, Surveys. Plans, Specifications, Construction Superintended 


JAS. R. SMEDBERC, Gas Engineer and Architect. 
40 Years’ Experience. ROOM RIALTO BLDG., CHICAGO, ILL, 


FREDERICK. H_SMIT _. a= a machen ; an a=. —y Eng'rs 
onsulting Kngineer and Geologist, Bridge Engineer. 
rH, GERMAN ST., BALTIMORE, MD. 


JESSE M. SMITH,, Mechanical and Electrical Engineer. 
dm, Svc, Mech, Eng,, M. Am, Inst. Elec, Eng. 
EXPERT IN PATENT CAUSES. 














86 MOFFAT BLOCK, DETROIT, MICH. 


FRANK SNYDER, 4rdraulic and Sanitary Engineer, 
23 E. STATE ST., COLUMBUS, 0O. 








w Ww ; » Dis é , ti 
JOHN MAC LEOD. Consulting Engineer, M. Am. Soc. C. E., Supinteaen” Estimates for Water-Works, Sewerage and Sewage Disposal. Construction 
KY. NAT’L BANK K BUG. B.. LOUISVILLE, KY. : 
traction Railroad p Foundations and Other Engin Works, Cuar_es W. Kx1G8T. JAMES “N —- Civil Engineers 
Surveys and Cone - Sure ~ ehed and cig. Construction “Superintended. an Semioe eae 


f i and Estimates Furnish 
bon orts fade St Railross Froperties, Projected kK Mineral and Timber Lands. Consultation invited 


M. MALBOUHAN, &wi Engineer, 
3228 VERNON AVE., CHICAGO. 


Designs and Drawings juin at Short Notice for all kinds of Iron and Steel Structural 
Works. Detail Drawings and Tracings Promptly and Neatly Executed. 


WM. P. MASON, Water Analysis. 
RENSSELAER POLYTECHNIC INSTITUTE, TROY, N. Y. 
Examination of and reports upon proposed sources of water supply. 


RALPH MODJESKI, Civil Engineer, 
760 MONADNOCK BUILDING, CHICAGO, 


Designing and Building of Railway Bridges, Viaducts and Trestles, and all Metallic 
Structures in general. 


JOS. O. OSGOOD, Consulting Engineer, M. Am. Soc. C. E., 
120 BROADWAY, NEW YORK. 


Makes Specialty of sepeete on Railroads and Other Investment Properties. Examinations 
Made in Any Part of the Country. 


M.S. PARKER, ™. Am. Soc. C. E., GREAT FALLS, MONT. 


Economic Location of Railways. cuae, Specificacions and Esti on Munici Works. Bridges 
Designed and Superintended. Foundatio: Correspondence Solicited. - dg 


Cc. O. PARKER, © Engineer, M. Am. Soc. C. E., 


33 KEYSTONE BLOCK, CHATTANOOGA, TENN. 
Railway Reconnaissance, Survey and Construction. Mining and T phical Wain Surveys and 
Plats of Town or Suburban Property. ate Supply, Drainage, Sewers, Dams 
for Lakes or irae Estimates, Plans, Superintendence. [{~ Expert Teaw' on Rall Way and 


THE STANWIX Et ENGINEERING. Co., ROME, 


Sanitary and Hydraulic Engineering a naa 
Designs, Specifications, Estimates and Pepa for Water-Works and Sewerage. Construction Superin 
ten Correspondence Solicited. 





as. T. TAYLO ERNEsT J. S. PUrRstow, 
TAYLOR ée “PURSLOW, Civil Engineers, 
io OFFICE : ROOMS , and 8 EVANS BLOCK, RIVERSIDE, CAL. 
eo: = yérenties. Expert Examinations, Plans, Estimates and Reports for Irrigation, Sewerage 
and Water Supp yy. All Classes of Surveying. 
T. KENNARD THOMSON, Civil Enyineer, 
STAMFORD, CONN. 


M. TSCHIRCI, Jr., Civil and Sanitary Engineer, 


DUBUQUE, IA. 
Plans and Estimates Furnished for Sewerage, Water-Works, Bridges, Etc. 


c. C. VERMEULE, 
Civil and Topographical Engineer, 
ROOM 133, 71 BROADWAY, NEW YORK. 


J. A. L. WADDELL, Consulting Bridge Engineer, 
KEITH and PERRY BULLDING, KANSAS CITY, MO. 
BRANCH OFFICE, ROOM 931 THE ROOKERY, CHICAGO, ILL. 
Superstructure, Substructure, Borings, Train-Sheds. Designs, Estimates and Superin- 
tendence. Expert Examination of Old Structures. 
































G. E. Warina, Jr., M. Inst. C. E. W. H. Cuapmax. F. W. Fanquaar 


WARING, CHAPMAN & FARQUHAR, Civil Engineers, 


NEWPORT, R.I., and 874 BROADWAY, NEW YORK. 
Furnish Plans for and Supervise the Construction ; ts sowerape Drainage, Plumbing, Water-W orks, etc. 
Topographical Work and the Laying Out of Towns. GEO. E. ARING, JR.,’ Consulting E ngineer. 


GEO. E. WARING, Jdr., Consulting Engineer, M. inst., C. E., 


NEWPORT, R. L, and 874 BROADWAY, NEW YORK. 
Sanitary and Agricultural Drainage, the Laying Out of Towns. 


S. WHINERY, iil Engineer, Mem. Am. Soc. C. E. 
ROOM 61, BLYMYER BUILDING, CINCINNATI, O. 


Construction and Care of Street Pavements. Examinations and Reports on Railroad Con- 
struction and Properties. 


WM. HENRY WHITE, Engineer and Contractor 
ae PINE. STREET, NEW YORK, 
Water and Gas Works a S 


we. J. WwILcus, Cietl Engineer, 601-002 ENDICOTT BLDG., ST. PAUL, MINN. 


Railway Terminals, Depots, Etc. Location and Construction, Steam and Electric Railways. Power 
Plants. Lawsuit Testimony. Townsites. Sewerage, Drainage, Waterworks. CONSTRUCTION SU PERINTENDED 
ee nee 


Wa. Giype WILKInes, C Soc. C. E. Geo. 8S. Davison, C, E., M. Am. Sov. C. E. 
WILKINS & DAVISON, 
WESTINGHOUSE BLDG., PITTSBURG, PA. 
me Surve Liy¥ ~ and eematee made for Railroads,’ — aw oens, Bridges gat Sowers Special 
ttention Coke . Foundations, Bu an lroad Trac i) 
Manufacturing Establishments. _— a ee oe 





WM. BARCLAY PARSONS, Civil Engineer, M. Am, Soo, C. E., 
22 WILLIAM ST., NEW YORK. 


MALCOLM D. PATTERSON, Civil Engineer, 


ROOM 8, BOROUGH HALL, NORRISTOWN, PA. 
Surveys for Railroads, Water- Works, ant Ieper ‘es, Sewe: . Plans aad Estimates Furnished and Cun- 
struction Superintended. Examination and e on Railroad, Mining and Other Properties. 


HIRAM PHILLIPS, Consulting Engineer, 810 OLIVE ST., ST. LOUIS, MO. 


Expert Tests and Re; of All Kinds of Materials Used for S| Ww 
sie — pores ‘or erectaral ork, Examinations, Plans 

















JOSEPH C. PLATT, Civit seogeTuRFOnD Ne. Engineer, 
Investigations and Reports. Engineering and Manufacturing. 


ALEXANDER POTTER, wil and Sanitary angen 
Lehigh, Assoc, M. Am, a. ¢ 


Surveys, plans, specifications and estimates f ist BROADWAY, ee f 
a or su rage 
paving and street work. Construction superintended = a invited. en 


J. CLYDE PO a and Consulti Engineer 
WER & CO INDIANAPOLIS. IND. es 
General Engineering, Landscape Architecture, Sanitary .Work. Water-Works, Sewerage. 


WM. G. RAYMOND, Consulting Civil Engineer, TROY, NEW YORK. 
Railroad Location, Structures, Surveys, Examinations and Reports. 


KL SSS 
C. Reminetorn. REMINGTON & CO., General Contractors, ¥. Remineron, 
OFFICE: SUITE 1109, TITLE AND TRUST BUILDING, CHICAGO, ILL- 


Railroads, Water-Works, Sewerage, Masonry, Macadamizing, Exca ating. Grading 
Filling. Municipal Improvements of every description. Conmeuneudence soli Ser = 


WALTER P. RICE, Civ and Consulting Engineer, M. Am. Soc. C. E. 











WILSON BROS. & CO., Civil Engineers and Architects, 
; DREXEL BUILDING, PHILADELPHIA, PA. 


Surveys Made for Railway Lines. Pians and Specifications Furrished for Buildings, Bridges, Water 


Works, Sew Improvements, and all Classes of Engineering and Architect 
Construction of Work attended to. Besminations Made of Railway, Mining Other Proportion — 





Conia KOOM 454 ARCADE, CLEVELAND, O. COLIN B. WISE. ROBERT M. WATSON. 
nsultations. Reports, Estimates, Specifications and Plans for Bridges and Other Struc-| WISE & WATSON, Civil and Sanitary Engineers 
t ’ 
ures, Sewerage, Harbor Work aud Shore Protection, Eleotrio Railways, tc. PASSAIC NATIONAL BANK BUILDING, PASSAIC, N. J. RUTHERFORD, N. J. 
PALMER C. RICKETTS, Consuiting Engineer, 17 FIRST ST.. TROY, N. Y. Railways, Macadam roads, Sewerage, Water-works. 
Bridges, Roofs,etc. Plans, Specifications, Estimates, Superintendence, Inspection and Reports. E. WOLTMANN. Go. T. Kerra, M. Am. Soc. C. E, 


CEO. S. RICE, and CEO. E. EVANS, Civil and eee Engineers, 


Members Am, Soc. C. E, % MILK BOSTON, MASS. 
Water Supply, Sewerage, Drainage and all classes of Municipal Wok ™ 


Gro. A. RickER. 


WOLTMANN, KEITH & Co., 
Engineers and Contractors for Water-Works, etc., 


RIC Land ll WALL ST., NEW YORK. 
oa © Seni wineones euanen ts BUFFALO, N. Y. JAMES C. WONDERS, Civit Engincer, BELLEFONTAINE, OHIO. 
=arwss Surrers, Landecape Karincerins, Pulling Plans Specieations and Supetatendencs. avEenwAre ond Municipal Work, Plans, Bmimates, Specifications, Superintendence. Correspondence 


H. C. RIPLEY, Cuil Engineer, 


GaLvEsTON, TEX. aidaee YEATS & GIBSON, Cn! Engineers 
Tee eS sich ioe LA SALLE STREET, ROOM 2, CHIUAGO? 
Complicatea Railroed Treck Work s Specialty, 


Frev’« K. Wme. 





Harbor 


, 


rr 
R. H. Yeats. Chicago Representatives, Taz Wein Frog Co., Cincinnati,O. CHas, GIBSON 
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| LINK-BELT MACHINERY C60. 


ENGINEERS, FOUNDERS, MACHINISTS, 
CHICAGO, 
Locomotive Coaling 
Stations. 


Coal, Ash and Sand 
Handling Machinery. 


Freight Elevators and 
Conveyors. 








Rope Power Trans- 
missions. 


General Machinery. 





Catalogue Veen a 


LINK-BELT ENGINEERING CO. 


Philadelphia and New York. 


Nyprautic MACHINERY. 











ee TT LL 


Tey 


FRANKLIN S, S. “MILES, ? 


to sea SOREWS sz 


205 QUARRY ST, PULADELPMA PA 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 











Hydraulic Machinery Works 


WATSON & STILLMAN, Props., 


__- A RRO TON 
WE DESIRE TO ANNOUNCE that we have added to our WR DRAERE 56 ANNOUNCE Unt wolere slid to crbedadeiaeie =... a department of 


ICE MAKING AND REFRICERATION 


in which field we recognize a demand for as high-class Engineering as we have been accustomed to give 
to the construction of Steam Power Plants. This department is distinct in its organization, with head- 
quarters at our Boston Office, 620 Atlantic Avenue, under the immediate managemeht of Mr. Church, 
with Frederick E. Murphy in executive authority as Engineer in charge. 

After an investigation covering a period of two years, and conducted in the interests of our own 
proposed investment, we have acquired control, by Exclusive License, of the Compressor and Condenser 
patented by Messrs. Hodges and Havenstrite, of Boston. Staking our reputation as judges of successful 
machinery, we offer them as the most mechanical, adaptable and economical apparatus for the purpose, 
hus far placed on the market. ; 

The proportioning and construction of the distribution system, on which the successful working of 
both Ice-making and Refrigerating plants so largely depends, will be carried out consistently with the 
reputation for good engineering and good work which we enjoy. 

We are now prepared to contract for Plants for the manufacture of 


ARTIFICIAL ICE 


having any capacity from one-half ton to one hundred tons per day, and upward. Artificial Ice has come 
to stay, equally for sanitary and economic reasons, and its manufacture is a stable and profitable enter- 


prise, competing successfully against the natural product. 
ant ARTIFICIAL REFRIGERATION 


will receive our especial attention. In Cold. Storage Warehouses, 
Breweries, Packing-Houses, and similar large industries, it is already an established necessity. Into this class of plants we 
bring for the first time the manifest advantages of small space and head-room, and the sub-division of units, which last is the 
only means whereby a Refrigerating Plant can meet the fluctuation of the seasons with anything like uniform efficiency. 
Refrigeration, or combined Refrigeration and Ice Making, in small plants from one-half ton to ten tons per day, is now cheap 
and practicable, and this particular trade will be fully developed by us in its application to Markets, Creameries, Hotels, Apart- 
ment-Houses, Hospitals, and Manufacturing Processes of all kinds. In this latter field we believe ourselves without successful 
competition. 
Correspondence regarding any_application of Artificial Cold will be to the mutual advantage of our customers and ourselves. 


Very respectfully, 


WESTINGHOUSE, CHURCH, KERR & CO., 








ENGINEERS. 
620 Atlantic Avenue, Boston. Commercial Building, St. Louis. 
' 17 Cortlandt Streét, New York. Westinghouse Building, Pittsburgh. | 


156 and 168 Lake Street, Chicago. ‘Drexel: Buliding;' ee 
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ENGINEERING NEWS. 


SPECIAL NOTICE. 


Two handsome photo- engraved display shecte, entitled 


“RECENT IMPROVEMENTS IN AIR COMPRESSORS,” 
‘RECENT IMPROVEMENTS IN ROCK DRILLS,” 
Mailed free to any one who will cut out this advertisement and 
mail it to us with his name and address. 


THE INGERSOLL-SERGEANT DRILL CO., 


Havemeyer Building, Cortlandt and Church Streats, New York. 


















BRANCH OFFICEs: 
1l4a Queen Victoria 8t., LONDON, E. O, | 26 8S. Water St., CLEVELAND, 0. 























ae MONTANA MACHINERY OO., Salt Lake 


TUTTLE =. ane OST L EES Anaconda, Butte, 
Missoula, Mon 


PHILIP & wieas. MACHINERY CO., Birmingham, fF 


100-104 W. Washington St., CHICAGO, ILL, PARKE & LACY CO,, San Francisco, Cal.; Sydney, 
203 St. James 8t., MONTREAL, CAN. Australia; Portland, Ore.; Spokane Falls, Wash. 
201-203 Congress St., BOSTON, MASS, THE STEARNS ROGER MFG. CO., Benj. B. Lawrence, 
610 N. Fourth St.,, ST. LOUIS, MO. Eng’r, Denver, Colo, 


AIR COMPRESSORS 
STRAIGHT LINE, | 
COMPOUND 











The only concentrated inlet of cold 
air through the piston. 


The only inlet valve without springs 
or other than a single part. 


The only Compressor with water i 
iackets through the heads and all 
around the cylinder. 


The only Compressor with an auto- 
matic unloading device. 


he 
Guaranteed to give the highest 


DUPLEX CORLISS 
economy in the production of Com- 


For All Pressures. pressed Air Power. | 
' 


THE INCERSOLL-SER RCEANT “DRILL CO.., Havemeyer Bidg., Cortlandt and Church Sts., New York. 
ST. BERNARD COAL CO., Earlington, Ky. | mae, B. KING ~ 0. TON CO Pa. - 
roy phngecgonne Picea Se pniidel ae BE 


SON, Amt ka 
Messrs. BOOTH & FLYNN, Pittsburg, Pa. PENCOYD IRON WORKS Borate. Pa 


“RACKAROCK. toi Dig ani hr Conpressto 
THE ONLY SAFE HIGH EXPLOSIVE. MA 9 H I N NE RY 


t. 
t Contains No Glycerine or Gan Cotton. Cheapest, Best and Stronges TUNNELS, QUARRIES, ‘MINES, RAILROADS, 


Composed of two ingredients shipped and kept separate until required for use at the work. And wherever Ore e and, ene to be: Drilled 
240,000 LBS. USED IN FLOOD ROCK, HELL GATE, N. Y. ar 


No ACCIDENTS BY [TS USE IN ANY TUNNEL. RAND DRILL COMPANY. 


No Noxious Gases, No Headache, No Nausea. Fuzes, Caps and 





STERLING IRON & ZINC CO., Franklin Furnace, N. J. 

MOUNT PLEASANT MINING ‘CO., Port Oram, N. J. 

PENOKEE & GOGEBIC DEVELOPMENT CO., Bessemer, 
Mich. 








Electric Batteries. 23 PARK PLACE, NEW oe 
RENDROCK POWDER 00. 23 Park Place, New York | fz. ergrassrsgsc tyne sown, Meh 1850 84 Dana 









‘Everything That Bears Our Brand {s of the Very Best Quality. DEADSTROKE 











>, © Aetna” Explosives and Electric) i Eagle 2|POWER HAMMERS 
a Blasting Avvliances Treble Force. 4 
Are Used Everywhere with the Highest Satisfaction. I one, Sheony: - 
SEND FOR CATALOGUE, } 3 a = ; 
AZTNA POWDER CO., Chicago. 2 |. ; 
A. O, FAY, Prest. W. B. LEWIS, Vice-Prest = 2 = 3 
AIR COMPRESSORS. 3|i2 -: 
@i|=28 7 4 
aides Fi 
a 5 Zz s s 5 
exnenteientinpaintntmdnmetpntiti: be - ¢ 
ADVERTISE YOUR WANTS | 22 
IN 38 : 
S 


ENGINEERING NEWS. 


STEARNS BROS., 

62 ANN STREE&T, NEW YORK. DIENELT & EISENHARDT, Mkrs. 

DIAMONTLT VDARIt IT, 
Rock Boring, Prospecting and Well 


ee ceeiaeeenn 
Driving, Tunneling, Mining and ADVERTISE CONTRACT WORK 
Bridge Soundings. 


THE NORWALK IRON WORKS CO., So. Norwalk, Conn,| Dimond Bit Setting a Specialty. - 
sage“ ireulars sent on application. 3357 ATLANTIO AVE., BROOKLYN, WN. Y. ENGINEERING NEWS. 





1907 Howard &t. PHTIT ADI PHTA. 








VI ENGINEERING NEWS. 





THOMAS PROSSER & SON, i P'S § On Locomotive Driving Wheels Wr 
16 Qold Street, New York. KR b | - L T ee Mey Variety ot sory, 





——__ 


BLOCK SIGNALING, GALDWIN,_ LOCOMOTIVE WoiKs 


ANNUAL CAPACITY, 1,000 
With] Descriptions and Drawings of » 1,000. 
ae . PHILADELPHIA, Pa. 


ae eR a NERS 








| 

the Different Systems in Use on a 
Railroads in the United States. Se eee a OP Prop : | 

of Dleck _fisnaling “teva understood and Adapted yr and toms mila’. i and pail, \ cunt 
on Amertean erent mnt engines of same perfectly sake pa nee oti ' 


PRICE $2.00. uneate 1 LOCOMOTIVES. 


eee an 7. ieee Marrow Seute toons 
OmMOti ves, 
Engineering News Publishing Co ‘sieen work thoroughly guaranteed. 


“ONDE, seems sala, ag at Wa 





True to Pattern Sound Solid 


Gearing of all Kinds, Crank Shafts, 
CAST iW GS Knuckles for Car Couplers. 
Cross-Heads, Rockers, Piston Heads, etc., for 
Locomotives, 
Steei Casiings of Kwery Description. 


CHESTER STEEL CASTINGS CO., 


Works: Chester, Pa. Office, 407 Library S8t., Phila., Pa. 


ESTABLISHED 1876. 


THE SARGENT COMPANY 


FORMERLY @hp Conlon Brake Shoe Eo. ViiegEEXeR eka Tres 0.4. Siinruan, ites 


: ae re OFFER. 


application of any Railroad Co: Contractor 0 
Conteators Sager or Foreman mentioning '} i 
pape we 1 mail, free of charge, oy; 

ixth "Edition Catalogue, containing dimens sions 
F gowe r and illustrations of Light Locomoti\c. 
) ~se$ Motors, etc., of all sizes and gauges of t rack. 
This catalogue contains information of io ali ue 
all interested in roivend & buil an Dud 
- lished elsewhere. Apply to 


yh. H. K. PORTER & CO., 
YOU CAN OBTAIN PROMP’'ILY the latest eae Re oi eaet Builders of Light Locomotives, 
RANKS work on any subject in which you are interested a ae N.B. jo nana ate tne eae: 
by addressing ENGINEERING NEWS PUB- - ' - 
8 LISHING CO.,. Tribune Building, New York City eee ae 


HE Baltimore & Ohio Railroad Co. have just issued a 





IRON & STEEL F OUNDERS 


59t!# & WALLACE STS. CHICAGO. 


BRAKE SHOES-STEELCASTINGS. 

















neat little book under the caption of ‘“ World’s Fair via 


Baltimore & Ohio Railroad,” containing a description of the SF le Rd le en a 


road and points of interest along the line, fully illustrated. CARLISLE MFG CO : 
; r bil . “1.3: . i 


It also contains a description of the prominent buildings at 


the World’s Fair, and maps, showing the location of hotels CARS ENGINES FROGS & SWITCHES 
near the grounds, as well a; all the Hotels, Railroad Sta- j § 
tions and Theatres in the city proper. CARLISLE, PA. 


Copies may be had by applying to the B. & O. ticket DIXON’S “PL” GRAPHITE 


offices, 172, 261, 415, 1140 Broadway, New York, and 344 





a 5 ; ‘ : Dixon’s Perfect Lubricating Grsenies is indispensable to every en ineer and ma- 
Fulton St., Brooklyn. In ordering by mail, inclose four|chinist. It can be used dry or mixed with water, oil or grease. We send free of 
ha rge a sample and pamphlet with interesting and instructive information. 


cents for postage. JOS. DIXON CRUCIBLE con, Jersey City, N. J. 


Young's Patent Gravity Lock Nut. 


Patented in United States and Abroad. 


One defect of the spring washer type of nut lock is the liability to 
overload the spring to such a degree as entirely to destroy its elas- 
ticity, when it becomes simply a flat washer and its use as a lock is. 
then lost. 

The Young Patent Reversible Nut Lock is not a spring and 
therefore cannot deteriorate in use.-THE RAILROAD CAZETTE, 
Nov. t 1, 1892. 


s , THE YOUNG LOCK NUT COMPANY, a rasimscimee repesvan 
would loosen it. ok Wome eravity 150 BROADWAY, ROOM 31, NEW YORK. Te ee De 
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A. W. SOPER, Presioent, ROB’/T ANDREWS, Vice-PresioEnT. R. M. DIXON, Enainetn. C. H. HOWARD, Seorerary. W. R. THOMAS, Tasasunen. 


THE - LIGHTING - SYSTEM. 


] THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHOD 
IN USE ON OVER 40,000 CARS IN EUROPE AND AMERICA. 
CS}. a f et THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES. 
IN BRILLIANCY AND CLEANLINESS UNSURPASSED. 


THis SYSTEM HAS BEEN ADOPTED BY THE U. S. LIGHT-HOUSE BOARD For LiGuTING BUOYS. 


THE : santas: . SYSTEMS. 
eae 


BY HOT WATER. CIRCULATION ANO DIRECT STEAM WITH Gar Heating and Lighting Go. . 


REGULATING DEVICES. 
RELIABLE AND UNIFORM HEAT. : 


SCONCIIGRL. Aidt | WAPI CIRCULATION. ”. i60 BROADWAY, NEW YORK. 


aieee AUTOMATIC COUPLER OF WESTINGHOUSE TYPE, 
ABSOLUTELY ST&AM TIGHT. 


THE PRICE RAILWAY APPLIANCE GOMPANY, 


Office: No. 125 South Fifth Street, Philadeiphia, 


Invites the attention of all RAILROAD ENGINEERS and GENERAL MANAGERS to its “STAR GIRDER JOINT,” “SPOKE JOINT,” the “SPOKE 
GIRDER ” and * EAGLE JOINT,” which can be adapted to ANY T RAIL. 

Also thatof ALL MANAGERS and ENGINEERS of CABLE and STREET RAILWAYS and ELECTRICAL’ RAIL- 

ROADS toits Joints for Heavy * Girder *ails,” the **A ”’ Joint, the*C” Joint, the“ 

Joint. Etc., with BRACE-CHAIRS absolutely forbidding displacement of RAIL or JOINT. Without exception ALL 

y THESE JOINTS, of either make or construction, “‘ HUG the RAIL” under great increase of PRESSURE upen its surface. 


; For Circulars as to TESTS, Etc., of these Joints, address JAMIFS MM. PRICE, 125 South 5th &t., Phila¢ciphia 
or J. L.DE VINE, Agent, 14526 Monadnock Building, Chicago ; or inspect them at the Exhibits of the Company 
STAR Gikunek. (tnterior.) World’s Fair Transportation Beilding, W 8., Columns 5 and 6, 


THE “MOORE & WHITE” | J. H.& D.LAKE = CQ., Massillon, Ohie,U.S.A. 


acturers of FRICTIO: 


‘FRICTION CLUTCH PULLEYS beeeia 


_ CUT-OFF COUPLINGS. TTADY AND 


MANUFACTURED BY 


THE MOORE & WHITE CO., 15th & Lehigh Ave., Philadetobia | --—-_-Avertise your Name, Address and Specialy 


eas RIEHLE TESTING MACHINES =: 








Vill ENGINEERING NEWS‘ 


STEEL SURFACE CATTLE GUARDS | ~ 


—_——— MANUFACTURED BY THE————————- 


Bust | CATTLE GUaRy 


ee 


Chicago Office : 








General Office KALAMAZOO, Micit. 





ao ifs pir eT geet Pe 
6 aie peer 
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Write Us for Terms Special Prices on 


and Prices. ty aa t fh ae jie ae ce 


cIPIPIe 


\ A FAIA uated mn va 


cr y) WY AN A Large Order 
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Set 


PITTSBURG, PA., 


MANUFACTURERS OF 


If you want a Chief Engineer ! If you want a Leveler! 
If you want to muke upa Survey Party! If you want a Topographer ! 
If you want an Engineer on Construc- If you want a Calculator! 





tion If you want a Superintendent! 

if you want to fill a vacancy in Main- If you want a Roadmaster ! 
tenanee of Way Department! If you want a Tunnel Boss! 

If you want an Engineer for Special If you want a Draftsman! 
Service | If you want a Contractor ! 

If you wanta Transitman! If you want a SITUATION ! 


Advertise in the ‘‘ Wants” columns of ENGINEERING News, and Save Time UNIVERSAL MILL PLATES. 
ce iil ' Sa ea = SHEARED PLATES and SHEETS. 


rouble and Expense. There is but one best method of doing anything, and this 


13 the '*Best Method ” of accomplishing the above. BOl LER, SH | P and AR MOR PLAT ES. 
Also NICKEL STEEL PLATES. 


LIST OF SIZES SENT UPON APPLICATION. 


AGHINCIES: 


L. 8. BOOMER, 647 The Rookery, Chicago, Ill. 
GEO. KINSEY & €0., 249 West Fourth Street, Cincinnati, 0 
THE CONDIT-FULLER CO., Perry-Payne Building, Cleveland, 0. 
JAS. G. LINDSAY & CO., Bullitt Building, Philadeiphia, Pa. 
BULLARD &. Post, 125 Milk Street, Boston, Mass. 


Cards of one-half inch will be inserted one time for 50 cts., or three times for 
$1.00. Paper sent at request only. 15 ets. additional. 


Beppe 


a [— oy 
=e etal ——_- 


ath aae Rive 


OP is | “ 
INGLEE THREE THROY 
* FIXED& AUTOMATIC SW 


Bey enc s © DIE FORMED RAIL BRACES, SWITCH F 
OUR THREE WARRANTS. tod ein 
First.—To satisfy your Chief Engineer that we have the most practical and sci- 
entific solution of the fence problem ever offered, 
Sreonp.—Thatthe cost shall not exceed that of anything deserving the name of 
Railroad Fence. 


‘TutrRv.—We guarantee perfect satisfaction to the adjoining farmers, thus insuri : 1 i ‘ ISHING 
peace and good will “all hieae the line.” joining ng supplied, on receipt of price, by ENGINEERING News PvuBLIs 


PAGE WOVEN WIRE FENCE CO., Adrian, Mich.|Co., Tribune Building, New York. Send for Catalogue. 








‘HE NEWEST BOOKS on Scientific and Technical Subjects promptly 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, N. Y. 
Switches, Automatic Safety Switch |! ptanda, Yoked Frogs, Bolted 
Plate and Spring Rail Frogs, Automatic Distant Signais 
interlocked with Switches, Crossings of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 





es 





Automatic Stand, Sontag, Femes of Bar 
while being *browr by Hand “RAMAPO YOKED FROG. 
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NEW AND COMPLETE STSTENS FOR HANDLING OF MATERIAL 


Cable Tramway System. 


Suspended Beam Tramway System. ' 
Bridge Tramway System. ii 
Shed Tramway System. 

Warehouse Tramway System. i 
Sewer Machine Tramway System. 
















Continuous Elevated Tramway System 
The Fayette-Brown Patent Automatic Furnace Hoist. 


The accompanying cut illustrates the Sewer Machine Tramway System, for handling material excavated fron 
trenches, sewers, etc. 


The Brown Hoisting and Conveying Machine Co., 


Oleveland, @Ghio, U. BS. A. i 
Manufacturers and Sole Proprictors of the Patents, Applicat bh i 
Brown Hoisting and Conveying Apparatus and the various Tramways tor it ‘are built. a eee See ae See 


THE 














A simple, safe and eapid working sewer machine. No material 
carried over the heads of the men. Can be moved in eight min- 
utes. Warranted not to get out of order. Any one can operate it. 


WRITE FOR INFORMATION. 


‘INTER-STATE SEWER MACHINE CO.E 


24 BLACKSTONE BUILDING, CLEVELAND, OHIO. 
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Eprson’s Oapen MINE Camawar. 1,200 FkET SPAN—DESIGNED AND FURNISHED BY Us. 
LIDGERWWwe oon MEG. CO... = - ~ = 9eSG@ LIsiberty Strett; New Work 





PIT-SURFACE CATTLE CUARD. 


MADE OF STEHEEX:. 


Wiis Sti yo 


FOR ALL 


HO Roxas x pata (iis }seo 
ae aT 


aie GN EMUR 


(enema NCDE a 





meat 1 
17 BURLIN( 


— 


o A R a 20 PF (VIEW OF SINGLE SECTION SHOWING DEPTH OF PIT). 
7 ee . THE HEAVIEST GUARD MANUFACTURED. 
ag TR A mth 


eal ee & Weighs Over 500 Lbs. No Extra Length Ties Are Required. 
bi Merrill-Stevwens Mfs. Co., Niles, Mich. 


KALAMAZOO RAILROAD VELOCIPEDE & GAR CO,, crsmese nercnams co. 


27 & 29 NASSAU ST., NEW YORK, 


rrr E 
KALAMAZOO, MICHIGAN. nenngeuens er | ewkaiewrctanncn. 
Actual Weight 460 Ibs. Steel Velocipedes. BOOKS FOR STATION AND TRAIN USE. 


 ———— | BAGGAGE RECORD, CASH, FRT. CONDUCTORS CAR LIST. 
‘ 
Steel Wheel Hand Cars. FAT. FORWARDED, FRY. RECEIVED, MANIFEST COPYING, 


TEL. TRAIN ORDER: 4C., 46. 


Inspection Cars, Push Cars. | Pare ano Boons ron 
ENGINcEeRs AND CONTRACTORS USE. 





Rail or Construction Cars. | BLUE PROCESS, FriELo, QUANTITY, TRACING 
— CROSSE GECTION, LEVEL, PROFILE. TRANSIT, 

OCTANLeO EST, Time, PAY ROLL, Toros., 
Steam Insj tion Cars. | MO. RETURN, DRAWING, WAGES TAGLT, ac..4c. 


Print, Ruce ano Bino in any @ antity 
BLANKS AND BOOKS FOR RAILROADS, 
| 


| AND KEEP STATIONERY pron au 


YOUR ORDERS OR CORRESPONDENCE SOLICITED. 


é 4 See Our World's Pair Exhibit) Sreeer RAILWAYS: Their Con 


Transportation Bidg., | struction, Operation and Maintenance. A 


Pit or Mining Cars. — 
Sugar-Cane Cars. 











- 9 See. N. N., Col. 10 to 12. Practical Handbook for Street Kailway 
**Kalarnazoo " New Steel Surface Cattle Cuard. | Men. By O. B. Fairchild, Editor of the 
The most effective stock turner in the market. No new ties or excavating required. The cheapest and most durable. Formed | “Steet Railway Journal” ‘to. #4i 





from a solid sheet of steel, ntly not a bolt or rivet used. Expensive accidents avoided, as Stock or Trai t 
become entangled. SPECI AL 100 ATIO yh 4 ON LARGE QUAN ITIES. as or Trainmen canno 
Mention thie Journal when Writing for Prices and Illustrated Catalogue, 


several hundred illustrations. Price 
ir bor sale by Engineering Nows Pub- 
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THE WESTINGHOUSE AIR-BRAKE COMPANY | 


is now prepared to fill orders at an hour’s notice for one or one 


thousand sets of AIR-BRAKES FOR FREIGHT CARS, having at 
their new works an annual capacity for turning out air brakes 


—FOR——_ 


250,000 FREIGHT CARS, 
6,000 PASSENGER CARS, 
10,000 LOCOMOTIVES, 


BESIDES REPAIRS FOR THE 


300,000 Freight and Passenger Cars and 
26,000 Locomotives already equipped by 


THE WESTINGHOUSE AIR-BRAKE COMPANY. | 
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CONTRACTORS’ SUPPLIES. X1 


BLOOMSBURG CAR CO.,| "t's" 


By Wm. T. Sedgwick, Prof. of Biology 

B i in the Mass. Inst. Technology, Boston, 

LOOMSBU RG, PA., and Aller Hazen, Chemist in Charge, 

Lawrerce Experiment Station, Law- 
rence, Mase. 














Reprinted from Engineering News 
of April 21, 1892. Price, 10 cents 
For sale by all booksellers or by the 
publishers, Engineering News Pub- 
ishing Co, 


G/VVULITLLILLLLLLLLLLLLLLLLYL TT hh ty 


There has been such a demand for 
the articles on 


Railway Surveys and 
Resurveys,” 

by Hosea Pau, Chief Engineer of 

the Toledo & Western Railway, that 








>: ~ MANUFACTURERS OF 


FLAT CARS, SIDE 4ND ROTARY DUMP CARS 


Built Especially for Contractors, with or without Steel Linings. 


: 
THE ALLISON MFG. CO., PHILADELPHIA, i, 


ee 





we can no longer furnish copies of 
the papers containing them. So, in 
compliance with suggestions from a 


—MANUFACTURERS OF— 


FREIGHT CARS OF EVERY DESCRIPTION. 


Also, Sole Manufacturers of 


O'CONNOR'S PATENT DUMP CAR, 


The Most Serviceable Car in the Market for Railroads, | 
Contractors and Operators of Steam Shovels. 


number of correspondents, we have 
reprinted the matter 


in pamphlet form. 
This will reduce the cost very con- 
siderably, as, instead of charging 45 
cents for three numbers of Engineer- 
ing News, we can now furnish the 


Y uN 
Ed 


oe matter complete ina handy pamphlet 


for twenty-five cents. 
VWALALLLLLLLLLLLLLLLLLLLLLLLLLLLLL 


RRMA AM AWS 





Sid MA Aww. 
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iliustrated Circular of this Dump Car sent on application. 
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030 ‘suns 


SS i) jaa 
Manufactured by RYAN-McDONALD MFG. CO. 


44 SOUTH STREET BALTIMORE, MD. 
Send for Dlustrated Catalogue and Prices. 


C. W. HUNT COMPANY, 


45 BROADWAY, NEW YORK. to 1,500 cubic yards in 10 hours with six teams and three men. Loads #0 
MANUFACTURERS OF to 800 wagons of 14 yards in same time at a cost of 2% cents each. Builds country roads at the rate of 
one mile in three days. We also make the Austin-Reversible Road Machine, Buck Scraper, Wheel and 

TIP CARS, WIRE ROPE, | Drag 








| | New Era Grader, Ditcher and Railroad Builder. 


In building railroads, makes cuts or fills embankments for 2 cents per cubic yard, moving 1,000 


Mie se 





Scrapers, Contra.tors’ Plows and Street Sweepers. Send for catalogue. ' 
CONVEYORS FOR COAL, | F.C. AUSTIN MFG. CO., CHICAGO, iLL. 


Hoisting Engines, Boilers, Overhead 
Carriers, Railread Track 





Beales, Etc. ENGINEER’S SURVEYING INSTRUMENTS; 
tesa THEIR CONSTRUCTION AND USE. 


CABLE RAILWAYS 


BY IRA O. BAKER, Professor of Civil Engineering, University of Illinois. 
for Carrying Ore, Phosphate, Coal, Etc. 
| 


THe Hunt Tip Car. Manilla Rope, Track, Switches, Crossings ' 
pa | ment of surveying instruments of all kinds. It dces not deal with the special devices of manu 


This is the only book we know of that gives a thorough description of the use and adju® 





facturers, but aims to show the general principles of the best forms of construction. Second 


De net a On ViiTIne THE COLUMBIAN EXPOSITION edition! | thavined apd ardatiy enlerged: 


THE COREY CAR & MFC. CO.’S 


Exhibit of New Design of Construction Cars, 


For Sale by Engineering News Publishing Company, 
IN THE MINING BUILDING. 


PRICE $3.00 








THEE WwaBASH RAIIROAD. 
BANNER ROUTE BANNER EQUIPMENT 


FROM AND To —— 














OF 
CHICAGO, ST. LOUIS, PULLMAN AND WACNER 
NEW YORK, BOSTON, BUFFET AND COMPARTMENT SLEEPING CARS. 
KANSAS CITY, OMAHA, PALACE PARLOR CARS, 
ST. PAUL, DES MOINES, BANNER DINING CARS, 
DENVER SAN FRANCISCO. 


RECLINING CHAIR CARS, 
SHH THAT YOUR TICEELTS RHAD VIA THE WABASH LINE. 


CHAS. M. HAYS, General Manager. F. CHANDLER, General Passenger and Ticket Agent. 





XII -CONTRACTORS’ SUPPLIES 


ANY PRACTICAL MAN 


CAN SEE THAT IT PAYS TO USE THE 


ce|CHAMPION STEEL ROCK CRUSHER 





ROCK AND ORE BREAKERS OR CRUSHERS. 


THE “BLAKE” STYLE. 


This style of Rock Breaker after iy 
tical test at HOME and ABROAD has sleet to to be 
the BEST ever designed for the purpose of break- 


ing all kinds of and britele ee such as 
Quartz, Km Gold and Silver Ores 
Coal, Paster, irom, Copper, Tia and Lead 


Ores. Also for 


Railroad Ballast and Concrete 


FARREL FOUNDRY & MACHINE CO.. 
ANSONIA, CONN 


}Gopeland & Bacon, Agents, New York 
and Chicago. 


“BRENNIN” BREAKER 


THE BEST. 


Crushes FASTER. LESS Repairs. Uses 
LESS POWER. 














Peepers to 150 Tons per 
° 





Pierce & Miller Engineering Co. 


42 CORTLANDT STREET, 
NEW YORK CITY. 


NA TIONAL ROCK AND ORE CRUSHERS. 


COMPLETE PLANTS FOR 


ROCK and ORE CRUSHING. 


ELEVATORS, SCREENS, HOISTS, 
ENGINES and BOILERS, 
DUMP CARS, ROAD ROLLERS. 











WRITE FOR CIRCULAR AND PRICE LIST. 


THE NATIONAL MACHINERY 00. TIFFIN, OHIO 


ie WORK 
ware 


General Office and Works: HARRISBURG, PA. ,U.S.A 
THE HARRISBURG 


Double-Engine Road-Roller 


Not only a Roller, but a Road-Machine. 














NOT HOW CHEAP, BUT HOW GOOD. 
NOW IN USE IN NEARLY ONE HUNDRED 
CITIES AND TOWNS IN THE 
UNITED STATES. 





N. Y. and New England Agents : Boston Office Cincinnati (fice : Philadelphia : 
W. RK. FLEMING & CO., WALTER W. JONES, Mer., H. FE. BALDWIN, Agt., F. E. BAILEY, Agt, 
Mail and Express Building, 620 Atlantic Ave., Perwin Building. % South Sevent! t 
New York. Hathaway Building. Builders’ Exchange 


REVERS BL Reccessserssceose 
STREET ROLLER 


PRODUCING 
WONDERFUL 
RESULTS IN 
~ BUILDING 
PERFECT STREETS 


WHAT IS KNOWN 

. = AND ESTABLISHED 
ss BY THIS 

STREEL’t ROLLER SYSTEM 

Is a proportional diameter, 

Overcoming the resistant and pulling forces, 







Explodes the old theory that heavier roNers produce better results. 

keversible tongue, that resulls in same action as Steam Rollers, for 90% less lost. 

Anti-triction roller bearings reduce the horse power 25%, explains why the five-ton roller has 
built 7's of the best brick +treets. 

The & ven-ton Surfece Roller produces 233 pourds per lineal inch, controlled by one shaft, 
while the ten-ton steam roller cannot exceed 227 pounds, controlled by tbree shafts. 


See Roller Chicago and Supervisor’s Roller at World: iT Columbian Exposi- 
tion, Machinery Department, W 
Office, No. 806 Chamber of Commerce Bidg., CHICAGO, S--4 US.A. 
R. C. POPE, Manfr. Agent. 








THE 0. 








THE CHAMPION ROCK CRUSHER. 








BECAUSE IT 


Is Light in Weight. 
Is Strong, Durable and Efficient, 
Uses the Smallest Amount of Powe; 
Costs Less for Repairs. 

Is the Only Practical Portable Crusicr 


i 





Catalogue is Yours for the Askin: 


AMERICAN ROAD MACHINE Co.., 





BINNETT SQvuAREA, PA. 


FRISBEE LUCOP MILLIS 


Multiple Jaw Crashers 


For Fine Crushing. 


PIG IRON BREA BREAKERS. 


THEO. A. BL. A. BLAKE, 
NEW HAVEN, CONN. 


for PULYERIZING 


at half cost of Bubr Stones. 
by leading Cement end Fert 
Manufacturers. Will reduce ‘very 
description of materia capat e of 
being ground. Record of constant 
. use for over eight years. Finished 
Product. No Tailings. Capacity 
up to 3 tons per hour. E 


FRISBEE LUCOP MILL co., 
136 Liberty St., New York. 


Used 
'zer 


i Styles and § and Sizes. 


BLAKE PATENT STONE BREAKERS. 





KELLY COMPANY, 


Steam 
Portable 


Grounds, 
Pavilion 


Annex, on Road leadi 
Springfield Steam Road Roller. Forestry and Dairy Building. 


New Illustrated Catalogue 


SPRINCFIELD, OHIO. 


Road Rollers, Steam Asphalt Rollers, 
Heating Tanks, Street Contractors’ Supplies. 


Location at World's Fair 


between Stock 
and Agricultural 





Sent Free on Application. Springfield Steam Asphalt Roller 





For Circulars of the Bes Street Paving Roliers Address 


JULIAN SCHOLL & CO., | ENTERPRISE MFC. CO. 


Liberty S8t., New York. 


mwMintnnnee 
B Prrechand eee 
all 
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For Working Drawings. 
By C. B. WING, C. E. 
= Professor of Civil Rentpomt a 
Stanford Jr. University, gee: 
= tains 2 excellent caebiel a 


at Engineering News Pub. Co. 
= Price, 40 Cents. 
n 


Dn 


104 Main St.. Columbiana, 0. 


Table Book for Civil and Me- 
chanical Engineers. 
Compiled by Gro. W. PLYMPTON, 

M, Am, Soc. C, E, 


This is a small book for the vocket (4 * 6 


ins,), containine 195 pages, which include 
92 different tables. These comprise me'ri 
cal convers'on ta¥ies, squares, cubes and 
roots, sines, tange:ts, etc., weights and 
specific gravities, velocities, strength of col- 
umns, properties of metals, rainfall and 
many others. 
FOR SALE BY 


Engineering News Publishing Co. 
Pricg, 50 CENTS. 


a 














CONTRACTORS 





AND CONTRACTORS’ SUPPLIES. ALII 


JOHN CLAFFY f ilies nse. SPARKS & EVANS Gro. B. CHRISTIE. Jesse Lowe. 


SONS, es fra Rock Quarry Christie & Lowe, 


CONTRACTORS. 
DEALERS = Finest quality Broken Trap Rock, all sizes : . 
Contractors’ for Railroad Ballast, McAdam Concrete; also, Street Railways and Bridge 
stone at same quarry for Telford Pavement - 
RAILROAD wee aimee Eight ft. of water at low MASONRY A SPECIALTY. Foundations. 


SUPPLIES rei 436 Walaat St, Philadelphia, Pa. cmcaco nu 


CHICACO ILL. 
SOLE MANUFACTURERS OF 


Kelly’s Patent Derrick c. L. STEUBNER & CO. 
Foot Blocks, Guy and succEssons TO 


of Blocks Gu"*) sruupnern & woovs, |W § REED & CO,, Engineers and General Contractors, 


. M f f 
a aa i eee ing Buckets for boating cou SUITE 517, THE ROOKERY, CHICAGO. 
Cockburn Barrow & Machine Co., 
MANUFACTURERS oF 





A 







CONTRACTORS. 
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os e, ores, etc.; Improved 
Belt-bumpin ana Construction and Maintenance of WATER WORKS, ELECTRIC LIGHT PLANTS and 





ELECTRIC RAILROADS on Contract or Franchise P! 
Basiete: Tem _Desping Plans, Estimates and Surveys Made and Work Supe intended. 
Dumping Cars; C hargi a — and Bonds Contracted For and For Sale. Send for Li 
and Barrows; Iron wing Correspondence Solicited with Towns and ¢ ‘ities Conte maieiian Putting in Such Plants. 


Cars 
Stee: Wheelbarrows; Iron Hoisting t locks, 


vane (end for Circular and Price List, | M°CORMICK CONSTRUCTION CO., 


100 W. WASHINGTON 8T., Chicago, Ill., & ROOM 922 WAINWRIGHT BLDG. St. Louis, Mo, 
Com pressed Air Pro- Tunnels, Railways, Bridge Piers, Foundations, Water-Worka, River Improvements, etc. 
crescent ea 


R. P. MCCORMICK, President and Chief Engineer. 
duction: 


ig Tt and Memos tng SONS U. ROWE € CO.. 
General Railway Contractors, 


sion and Compressed Air Machinery. The 
a in Earope and America Com- 

Estimates made on all classes o Engineering Work. 
GENERAL OFFICES, 


Boreel Building, 116 Broadway, New York. 


MAIRS & LEWIS, General Contractors, 


No. 18 BROADWAY, NEW YORK. 
GEO. C. MAC GREGOR, Engineer. 
Heavy Timber Work a Specialty. Preliminary Reports and Locations Made. 


WALLWORK & WELLS’ PATENTS. @C° 2:29 WARREN ROSEVELT & SONS, 
Rel — CONTRACTORS, 
From Kerosene Oil. Dock and Bridge Builders, 


16 BEAVER ST... NEW YORK. 
PORTABLE, Est ABLISHED 1883. 
SELF-CONTAINED, | DONATO CU0ZZ0, General Contractor, 386 Broome St., N. Y. 


ITALIAN LABOR EMPLOYMENT AND SUPPLY AGENCY 


AU T O M A y ic for the construction of Railroads. Water Works, Sewerage. Stone Cutting, Stone Masonry, etc. Write 
4 for Circular showing methoa of supplying men 

nnn ee cae Sats SEE = anEn Sunn Sunn USER 

UNAFFECTED BY WEATHER. CHARLES P. MARTINO, KNUDSON & SON 


for the construction of railroads, water Works, 
or the construc c 0 wa WOrks, | 
ddnunties *taahtins Tecan oOntractors, | serge: fa North sin St. Brookiyo, N.Y. SUBMARINE DIVERS 
Dredges, Bridge and Dock Builders, Water. es 874 Washtenaw Avenue, 
Works, Brick Yards and Coal Docks. at J | ——— 
iC . TELEPHONE 1047. 
200 CONTRACTORS AND 250! 9)1( 
RAILROADS NOW USE THE ) 


WELLS LIGHT.” {Oj 7 ; | | Pet Diving Apparatus. 
GONGRESS ST. on A 5 PN) Maoms. KEW YORE 
elemental tines 
THACHER & BREYMANN, 
Submarine Engineers and Divers, 


Contractors — submarine work of all kinds where divers are re- 
uirea. vering sunken property. 
Laying ibd Pipes for Water, Gas and Sewerage a Specialty 
¥stimates and Consultationpromptly given. Correspondence solicited. 
306 WATER 8T., TOLEDO, O 





~—_ 





NEW CONCRETE MIXER 
234 to 240 Eleventh St.. Jersey City, N. J. By WituiaM L. SaunpErs, M. Am. Soc. C. E. 
a 


This isan octavo pamphlet, containing the 
is of an exhaustive iecture on com- 


ADVERTISE CONTRACT WORK ssed air, delivered by Mr. Saunders at 


Ripley College, Cornell University. 
In 
For Sale by 
ENGINEERING NEWS. 


Engineering News Pub. Co 
Price, 50 cents. 
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ENTABLISHED 1544, 


A.SCHRADER & SON, 


mt ‘ MANUFACTURERS OF 
7 Submarine Armor 
te 7 





memes 


‘REQUEST CIRCULAR FROM; 


WILLIAM HALPIN, 


‘47 Washington Street, 
NEW YORK. 








We will give one month’s subscription 


| THE SEPARATE SYSTEM OF SEWERAGE 
the cfices of gone inte | Its theory and construction. By Cady 


for each copy of ENGINEERING News for Jan. 12, 19 or 26, 1893, sent to this office in ENGINEERING essive American | Staley, Ph. D., and Geo. 8. Pierson 
Civil, Engineers Semen | |C. E.; enlarged and revised edition 


good order. NEWS “Goad "wine needs ne no | wi with tex = s and pnuto engravings. Price 
bush ""—neither does a or sale by Engmeering News 


paper. Publishing Co, 


Se 


Engineering News Publishing Co., Tribune Building, New York. 
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JOSEPH C. FALCON, 
SUBMARINE DIVER AND CONTRACTOR 


FOR ALL KINDS OF 
PIPE 


LAYING 


SUBMARINE WORK. 
A SPECIALTY. 


ALSO MANUFACTURER OF 











Pam phliet. 





iy, HAYS MW” 





THE FALCON BALL JOINT. 


ALL JOINTS TESTED AT 
300 LBS. 


Write for Prices and 





mation given 
on all kinds 
of Sub- 
marine 
Work. 


EVANSTON, ILL. 





Resi.ence, 813 Ayer. Court 









Infor- 





MW’F’G CO., 


ERIE, PA. 


MANUFACTURERS 





Current Prices for Contractors’ Materials | 


COMPILED AND CORRECTED BY 
JOUN CLAKFF LS SONS, 
48 Dey St., New York, 


Manufacturers of Contractors’ Materials 
are requested to send their circulars and prices 
to the above company. 


8-in. Kelly's patent derrick foot block 
castings, per set. Det.........0..06. $12.75 

10-in. Keily’s patent derrick, foot block 
castings, per set, met.........e.ee0. 14. 

12-in. Kelly's patent derrick, foot block | 





castings, per se€t, net......c..eceees 17.85 | 

Tin. flat-band, plain, for top of 

Pe GN OE, acnisactcesevecestens 1.08 

8-in. flat-band, 1 eye, for top of mast, 

COG Bi aiceuini cnn 656:090-40%5004%4546-0 3.25 

8-in. flat-band, 2-eye, for top of boom, 

OBOM, MOO .nio-c co ccccoscsescencesscsece 5.40 

8-in. guy cap, 5 links and gudgeon, 

OTE, Ds wa 64 2.650 bense on 0465.64 0N RON 7.05 
10-in. plain wire-rope sheave, each, net 1.00 
12-in, plain wire-rope sheave, each, net 1. 40 | 
14-in. plain wire-rope sheave, each, net 1.75) 
12-in. sheave iron hoisting blocks, each, | 

WOE So cde beabebccsgsvcdescoteeunes 9.00 
12-in. singie L. 8. blocks, each net. 2.00 
12-in. double I. 8. blocks, each, net... 3.00 
Single hand powers, each.......... 1. 25.50 
Horse-power hoisting machine, No. 2. gu.vo | 
Manilla rope, % in. diam. and larger, | 

POP MOUND. oo ccevccdesccscscecess 


Galvanized wire rope, % in. diam., for 
SUVS; POL POUNG. ooo i. seveccsreseses ve" 
Ons? steel, i 5% in., “diam., for 

hoisting, per ope one 0c anite eaneeea 9% 
Wire-rope c = ti IR., COR... 050% 
Galvanized shackles for 8, each. 50 

“Clafty’’ cast steel shovels, No. 8 round, 

OF No, B.WQUREOss.< ce ccccecctaciss a 
Steel crowbars, 16 to 25 lbs., per R.. 065 
Steel pinch-bars, 16 to 25 Ibs., per Ib.. 

Steel tamping and claw-bars, ‘per Tt Ib.. 
' 


Octagon tool steel in ton lots, per ib. 06% 
Octagon tool steel, in less than ton 

BOOM. 0c ounk deh chehuse be oan dbs danwens 07 
Stone and _ Dilacksmiths’  sledges, 

striking and — 4 hamuiners, per Ib. 10 
Track mauls, per Ib........c..eeeeee 10 
Track chisels om wrenches, rail 

tongs and punches, per Ib........... 17 
Contractors’ double-pointed picks, ex- 

tra long, per RG aaah Grae bene Gace $10.00 


Contractors’ double-pointed picks, regu- 


OH 7.00 | 
Striking hammer handles, 30-in., per 

GE. nn0nccenkscan leecteb thane enh 1.00 
Sledge handles, 36-in., per dozen. . 1.60 | 
Pick handles, 36-in., per dozen...... 1.75 | 
Axe-handles, 36-in. per dozen......... 2.00 
Rolted barrows, set up, per dozen..... 21.00 


dozen, . . 
No. 4% fron dirt barrows, each. 
Anvils, per pound 
B. B. B. aoe chain, per Ib.; %-in., 


Se eee ee eee mee ee eeerese 


Bolted barrows, knocked down, _ . 





8 cts.; %-in., 7%: %-In., 7 3-5; \%-in., 
Horseshoe nails, Nos. 7 and 8, per Ib.. $.18 
Horseshoes, per keg.............ee0. $5.00 


cts. ; 


Mule shoes, per keg........-.-+++++> 6.00 
Biackswmiths’ vises, 75 lbs., each..... ¥.UU 
Round tuyere .rons, each..........-+ 1.00 
Common 8S. bellows, 36-in., each.. 10.UU 


fxtra B. 8. bellows, 36-in., each..... 
Double extra B. 8. bellows, 3f-in., 
@CACR, 22 cccscccccce erccccsccecssesces 
Drag scrapers, with runners or double 
DGTTGES ook vc cc ccc cuwccenedesecese 
Pressed bowl wheel scrapers, No. 1, 10 





cubic feet capacity...........+-++. 80.00 
Pressed bowl wheel scrapers, No. 2, 13 
cuble feet capacity. .........cesee0s 38.00 
Pressed bowl wheel scrapers, No. 3, 17 
cubic feet capacity.............--- .00 
Contractors’ plows, No. 8, left-hand 
; — No. _ 13 Ight-hand Shi chine CARROT as 
ter clows o ard PAN.........-++ 25... 
“Columbus” EH. catts............. 47.00 
“Ames” R, R, aa MOOR aaah ee ceed 55.00 
“Star” forges: No. 4. $16.40; a a” 
00: $22.20 
“Jenne” track jacks, No. 1, $20.00; So. od os 
Horseshoers’ rasps, each...... sa~ GTS 
Horseshoers’ hammers, each cose §=66D 
Horseshoers’ tongs, each............-. 60 
Flanged steel sand screens: No. 1, 
$4.50; No. 2, $5.00; No. 3, $5.50 
Round or square dirt er, per 
GOGO. cb 6 iPS cede rédesccvkscdnesa 2.00 
Heavy mattocks, per dozen........... 7.00 
Brock’s latest patent Pipes wrenches 
No. i, $2.10; No. 


ining ong esting “so - ie. - 


Saltpetre, or Puy ywrder, r keg.. ee 
Soda, or ,§8)_ powder, + bes eee 1.50 
- Cyclone” powder | nase, 40%, 


em e eee teem aeeeeeeeneeee 


afaxtiite’ smokeless tunnel powder, 
DP POU 6.0 acid chnnsuhewe herscus 
Magneto-electric blasting machines 


: No. 3, 635.00; No. = "$50.00 
Exploders, rn pet “hundred; ‘= eo: 
6 ft., 8 ft., $4.08; 1 62; 
"12 ft.; $5.1¢ 
Leading wire, per foot..... hb eb boned’ $.01 
Connecting wire, per pound.......... -40 
Blasting caps, per box............... -75 
METAL MARKET PRICES. 
RAILS. 


New York: $29 at eastern mills and at 
tidewater: old rails, $15 to $15.50 for iron, 
$12 to $12.50 for steel. Pittsburg: $29 for 
standard sections; old rails, $20 for iron and 


| $13.50 to $15.50 for steel. Chicago, $30 to $32 
| for standard sections; 


old rails, $16 to $17 
for iron and $10.75 to $14 for’ steel. 


TRACK MATERIAL. 
New York: steel angle bars, 1.45 to 1.6 
spikes, 1.8 to 19 cts.; track bolts, 
2.3 to 2.4 «ts. with square and 2.4 to 2.5 
cts. with hexagon nuts. Chicago: splice 
bars, 1.6 to 1.7 cts. for iron and steel; 
a 1.85, to 1.95 cts. at mill ; track bolts, 

55 to 2.6 cts. with hexagon nuts. 


PIPE. 


Cast iron, $20 to $30 per ton, ac- 
cording to quantity and location. Wrought 


oie bbe EE ae tan itt § 











_—_—————___ 
——_— 


RENSSELAER MFG. 9 


BRASS AND IRON 


Gate Valves 





FOR 


WATER, GAS, STEAM AND 0, 





TROY, N. Y. 





CRANE COMPANY, “4... 


GENERAL... 
/WATER- WORKS 
GAS SUPPLIES. 


SUPPLIES. 


FIRE HYDRANTS, 
VALVES. 


Send for Illustrated Cutalog 





ADAMS’ 


on 


THE ONLY 
a. 


arts can be removed 


EM 


AN. 
— MFG. CO. Tamaqua, 


er than all others. 
e workin 


h 
ed in TEN MINUTES by ON 


ANTI-FREEZING. 


rant made where all t 
The BEST is the CHEAPEST. 





Maintaired easier and chea 


fire hyd 
and replac 





pe | discounts as follows at Pittsburg: 574% 
and 50% on black and galvanized butt 
welded; 674% and 5744% on black and gal- 
vanized lap welded. Casing, 57%. The “Iron 
Age”’ says that official discounts are not 
being observed regularly. 


FOUNDRY PIG IRON. 


New York: $13.75 to $15. Pittsbur; 
$12.60 to $13.85. Chicago: $12.75 to $14.25 


LEAD. 


New York: 3.55 to 3.6 cts.; Chicago: 3.5 
ets.; St. Louis, 3.35 cts. 


STRUCTURAL MATERIAL. 


New York: beams, 1.75 to 2.25 cts.; chan- 
nels, 1.85 to 2 cts.; angles, 1.75 to 19 ets. ; 
tees, 1.9 to 2 cts.; universal mill plates, 
1.8 to 1.9 cts.; steel plates, 1.7 to 1.9 cts. 
for tank, 1.95 to 2.1 cts. for shell, 2 to 2.15 
cts. for flange, 2.5 to 2.8 cts. for fire- 
box. Pittsburg: beams, 1.55 to 1.66 cts.: 
ss 1.6 to 1.7 cts.; angles, 16 to 17 

; tees, 1.75 to 1.85 ets. ; Z bars, 1.65 te 
it “ets.; universal mill plates, 1.6 to L7 
cts.; sheared steel. bridge plates, 2.1 to 2.25 
cts.; refined bars, 1.7 cts. for iron 1 and steel, 
steel plates, 1.5 to 1.6 cts. for tank, 1.7 to 
1.8 cts. for shell, 1.8 cts. for flange, 3 
to 3.5 cts. for best firebox. Chicago: beams. 
1.8 to 1.9 cts.; channels, 1.85 to 1.95 cts.; 
angles, 1.75 to "1.85 cts.;' tees, 1.95 to 2.05° 
cts.; sheared iron plates, 1.9 to 1.95 cts. ; 
universal plates, 1.75 to 1.85 cts..; steel 
pletes (at mill), 1.75 to 1.85 cts. for tank, 2.05 
to 2.15 cts. for shell, 2.2 to 2.8 cts. for 
flange, 2.75 to 5 cts. for best firebox. 


Diagrams, Formulas and Tables for 
Bridge Engineers and Architects. By 
Matvord A. Howe, Prof. C. E. at Rose 
Polytechnic Inst. Printed for private 
circulation only, but a few ies for sale 
bd Engineering News Pub oy Co., 

bune Building, New York, at cents 
per copy. worth four times 
price. : 





Practical Treatise 


-ON 


FOUNDATIONS. 
ais 
W. M. PATTON, C. F 


425 Pages. 23 Folding Plates 
8vo, Cloth, $5.00. 





CONTENTS. 


Part I.—Foundation Beds, Foundations. 
Concrete, Building Stone, Quarrying 
Stereotomy, Masonry, String-Courses ani 
Coping, Ice and Wind Pressures, Re 
taining Walls, Arches, Skew Arches, 
| Brick, Brick Arches, Box Culverts, Ce 
ments and Hydraulic Limes, Mortar. Sand. 
Stability of Piers, Waterway iv Culverts, 
Arch Culverts, Dimensions, Quantities 
| and Cost, Definitions and Tables. 
Part 1I.—Timber Foundations, Coffer- 
dams of Timber, Open Caissons, Cushing 
| Cylinder Piers, Soundings and Borings. 
Timber Piers, Framed Trestles, Prop- 
erties of Timber, Durability of Timber, 
Preservation, Trestle Joints and Fasten 
| ings, Trestle Foundations, Timber Piles. 
Comparative Kstimates of Costs, Framed 
|}and Pile Trestles, Embankment of Earth 
on Swam 

Part l I.—Deep and Difficult Founda 
tions, Pneumatic Caissons, Caisson Sink 
ing, Combined Crib and Caisson, All-Iron 
a Location of Piers, Poetsch Freez 

ng Process, Quicksand, Foundations for 
High Buildings, High Buildings, Supple 
ment. 


JOHN WILEY & SONS, 


Scientific Publishers, 


NEW YORK. 
TABLES OF 


Moments of Inertia and 
Squares of Radii of Gyration: 














Supplemented by others on the Ultimate 


and Safe Strength of 


Wrought Iron Columns. 
By Frank C. OsBoRY KE, 
This standard A0dk of 

work in iron and steel has attained so wide 
a popularity that recommendation is no! 

required. The book is a necessity. 

FOR SALE BY 

Engineering News Publishing Co. 


PRICE, $2.00. 


for engi- 
neers and draftsmen cian « structural 








ENGINEERING NEWS. 


THE LUDLOW VALVE MANUFACTURING CO, 


Factory and Office: 938 to 964 River St, and 67 to 83 Vail Ave 
TROY, N. Y., U. S. A. 


MANUFACTURERS OF 


Valves and Fire Hydrants, 


DOUBLE AND SINGLE GATE VALVES, 
inch to 60-inch, 
FOR LICHT AND HEAVY PRESSURE. 


Vertical and Horizontal Check Valves, 


Foot Vaives, Air Vaives, and Yard and 
Wash Hydrants. 


SHND FOR CATALOGU HE. 


Ross Mobile Wedge Gate Valve, 


PATENTED DECEMBER 9, 1890. 


A NEW DEPARTURE in Valves, by means of the rolling 
action of the movable Wedge, the pressure to close the vaive is applied 
over the entire back of the gates. The advantage is it operates easier; 
it shuts tighter, and lasts longer. The gates are free to revolve, and are n or cast upon theshell, a 
interchangeable and can be renewed. Order sample and compare with 
valves you are using. 


Made in All Pipe : Sizes by 


£ CO., 


OAKWOOD AVENUE, TROY, N.Y. 


Te 


Holyoke Hydrant. 


Unexcelled for simplicity of con- 
struction, durability and low cost of 
maintenance. All wearing surfaces of 
composition. Drips below the main, 


and cannot freeze. 


Stones or gravel will not clog it. 


SEND FOR CIRCULARS. 


mm Holyoke Hydrant & Iron Works ) 


HOwWYOKER, MASS. 


BOURBON COPPER and BRASS WORKS 


PATENTED 


Fire Hydrant and Stop Valves. 


Also Manufacturers of 


COPPER AND BRASS GOODS OF EVERY DESCRIPTION, * 


- 202 and 204 East Front Street, - CINCINNATI, O, 


PER VALVE CO. 
DOUBLE GATE VALVES 
STEAM, WATER, GAS, 


ETC., ETC., ETC. 
44 to 36 nches, 


163 ALBANY STREET, 
iBOSTON, MASS. 


STEAM 


THE EDDY 
Waterford, 


STRAIGHTWAY 
VALVES. 


XV 


Chapman Valve Mig. Co 


MANUFACTURERS OF 
STEAM, GAS AND WATER 


VALVES AND GATES 


FIRE HYDRAN?1S, 


WITH OR WITHOUT INDEPENDENT VALV 


All Valves and Hydrants furnished with BABBI' 
METAL SEATS and 


NON-CORROSIVE WORKING PARTS. 


GENERAL OFFICE AND WORKS: 


Indian Orchard, Mass. 


TREASURER’S OFFICE 


12 Kilby Street, Boston, Mass. 


CHICAQCO OFFICE: 24 WEST LAKE ST. 


ALE WorRkK GUARAN'CUBDYD., 


The GENUINE CHAPMAN VALVES in all cases will bear our name in full, either rolled 


nd also our Trade-Mark and Monogram. 


THE BEAUMONT FIRE HYDRANT 


Is sep. durable, frostproof, inexpensive and in efficiency unao- 
proacha 

The valves are of the best gun metal. It has a very ager posi 
tive waste valve. Allhydrants are tested to 200 lba. hydraulic pressure. 

It will deliver a fire stream of larger volume and greater force thap 
ony other hydrant; a most valuable feature in gravity systems. 

Adopted by U. 8. Government, State of Lilinois, and many others, 


aecommended by National Association of Fire Engineers, 1888. 
body, F 
BEAU aaa 6.2) Friction loss per cent. in lbs. pen 


LUDLOW ([gate)..... <5.5 >square inch in hydrants used 
CREGIER [comp.].. 37.8 { without nozzle, 50 feet of house. 


Regent University of Llinois: 


Send for Full Report. 


RICHARD BEAUMONT, Manufacturer, 


KANKAKER, ILL. 


MICHICAN 
Brass & lron Works, 


MANUFACTURERS OF 


GATE AND COMPRESSION FIRE 
HYDRANTS. 


CATE VALVES FROM 4’ to 60”, 


FOOT VALVES, HORIZONTAL 
AND VERTICAL CHECK 


VALVES. 
Office and Works: Junction Yards, DETROIT, 
CHICAGO HOUSE: 20 West Lake St. 


VALVE CO. 
ew York 


FIRE HYDRANT 


—— 7 3 : 


| aac Sostimeaiataall 


hus 


GENERAL WESTERN AGENTS, JAMES B. CLOW & SONS, CHIC™GO, ILL. 


SUMNER & COODWIN, 


5 to 24 Oliver Street. Boston. 


MANUFACTURERS AND JOBBERS OF 


WROUGHT IRON PIPE: 


GAS AND PLUMBING MATERIALS. 


Water Works Supplies a Specialty 


E etnget ag ren to report on hydrant tests, by Selim H. Pea- — 


same -cnreyuanngatie* 


ser tinea a ener ctccncl a A Oe > tac 
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THOMSON METER (0, 


WASHINGTON STREET, 
BROOKLYN, N. Y. 


83 





On November 2, 1891, the 
Thomson Meter Company stamped 
meter number 20,000, and on June 
21, 1893, they reached number 
40,000. In little over 19 months 
we sold 20,000 meters, an average 
of 1,052 meters per month. This 
Company number as they sell and 


DELIVER and not as they MANUFACTURE. 











Union Water Meter (0, 


WORCESTER, MASS. 


ESTABLISHED IN 1868. 


SEND FOR A TRIAL ORDER OF OUR 


IMPROVED ROTARY METERS 


@ And give them a practical test for DURABILIT} 
Ky ACCURACY, etc., and you will find this 
5g41N. RoTARY METER. Meter CANNOT be EQUALED. 








WE -ALSO MANUFACTURE THE 
ONLY 


AUTOMATIC 


WATER PRESSURE 
REGULATOR 


That Is Absolutely Reliable. 





CIRCULARS AND INFORMATION 
SENT ON APPLICATION. 6-In, Extra Heavy Rorary Meter. 








BOOTH BROTHERS AND HURRICANE ISLE CRANITE Co. 
OF NEW YORK. 
Incorporated under the Laws of the State 9f New York as a full Liability Compan y. 


DIRECTORS { 
ons. OFFICE, 60 Bank Street, New York. Millstone | ae Biante, co Conn, 
sous mooen. CONNECTICUT OFFICE, New London. one Gov, Teoant os 
JOHN DONALDSON. | gaye OFFICE, W.S.WHITE (Manager), | Atanis, St George, Me, 
Ww. 5S. eens: Talend, Vinal fray 


CHAS, 8, FERGUSON Rockland, Me. | Pequoit, Vina Haven, 


Estimates furnished for all kinds of building work and heavy masonry. Paving Ff). 
furnished in any quantity. 











WATER 












Fame DP] : 
—— ee ” 
A ~ hon 





am» 





METERS 


AdSé | 


ENGINEERING SCHOOLS ND COLLRGES. 


HARVARD UNIVERSITY, 
Lawrence Scientific School, 


This Schoo! will offer instruction in the fol- 
owing departments in 1893: Civil Engineering, 
Topographical Engineering, Electrical Engi- 
neering, Sanitary Engineering, Highway 
Engineering, Mechanical Engineering, Chem- 
istry, Geology, Biology, Anatomy, Physiology 
and Physical Training, General Course in 


| WESTERN UNIVERSITY OF PENNSYLVANIA, 


Courses in Civil, momagtens and Electrical 
Engineering. Shops an 
information address 


DANIEL CARHART, Dean, 
ALLEGHENY, PA. 


UNIVERSITY OF VERMONT, 


$150 each. For programme and other informa- 
N. S. SHALER, Dean, 
CAMBRIDGE, Mass. _| 


CASE SCHOOL OF APPLIED SCIENCE 


provides courses in Civil, Mechanical, Elec- | 
tricaland Mining Engineering and in Chem- | 
stry and Architecture. 

For catalogues or specia) information ad- 


Caby Sta.er, President, 
CLEVELAND, 0 | 


tion address partment, 


BURLINGTON, VT. 





the Director. 
dress 


TROY, N. ¥. 


Engineering Department, | amg! in Civil, Mechanical, Electrical and 


d Laboratories. For} Forty-two instructors; extensive equipment; 


Courses in Civil, Mechanical and Electrical 
Science. The annual fee for these courses is | Engineering, and in Chemistry and Biology. 
Well-equipped Laboratories and Shops. Send 
for Catalogue or Circulars of Engineering De- 


RENSSELAER POLYTECHNIC INSTITUTE, 
School of Engineering, | tree. 


ESTABLISHED 1826. Send for a Catalogue to 


| UNIVERSITY OF ILLINOIS, PENNSYLVANIA MILITARY ACADEMY, 


A Military College, 


ngineering, and in Architecture. 
Also seven courses in literature and science. 


fees merely nominal. For —— or infor 
mation address REGE 


Degrees in Civil Engineering, Chemistry. 
COL. C. E. HYATT, PREs., 


aan MPAIGN, ILL. 


STATE SCHOOL OF MINES, eat 
Fall term opens Sept. 18, 1893. Courses in 


Mining, Metallurgy and General Engineering PURDUE NIVERSITY, 


Chemical and Electrical Laboratories. Courses in Mechanical, Electrical”and Civi 
The location admits of cheap mining and 


CHESTER, PA. 


open Sept. 13, 1893, 
New and Complete Equipment. 
Fall Term opens Sept. 3%, 
Send for Catalogue to 
PURDUE UNIVERSITY, 
LAFAYETTE, IND. 


SPECIAL Bare are 
cards under this head 


metallurgical excursions in connection with 
classwork. Climate unsurpassed. Tuition 


Catalogue sent upon application to 


ven to colleges 
E. G. MOODY, Recistrar, 


GOLDEN, COLO. Ne 


Engineering. Extensive new laboratories, 


So ieee eR 
ING Ay om PUBLISHING Co. PPibune Build ing, 


— 
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WEHrO vw EE ARE: 


THe LARGEST WATER METER manuracturers 


IW THE WwoR LD. 








WHAT UWE MAES E:: 





NUOMBER IN USE, 


116,00 


| NATIONAL METER CO., 


JOHN C. KELLEY, President, 


287. BROADWAY, NEW YORK. 


189 FRANKLIN STREET, BOSTON, 
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QUEEN & CO., PHILADELPHIA 


MANUFACTURERS OF 


Engineers’, Surveyors’ and Drafts- 
men’s Supplies. 


Improved Complete Engineers’ Trausi 


Power of telescope, 24 diam. Compound 
long centers. Two outside verniers. ve-in. 
needle. Level to telescope, orWioal 9 $e. a 
and tangent ae the usual accesso 
plete with box and tripod. PRICE, 8180. 


ENGINEERS PLAIN TRANSIT. 


Same as above, without level, arc or clamp 
and tangent. PRICK, $150. 


Improved Engineers’ Wye Level, 


Telescope, 18 or 20 in. Power, 40 or 50 
Cee ee Sree Shifting center. Com- 
plete with box and tripod and usual acces- 
sories, PRICE, $110. 


Any of these instruments sent on approval, 
with privilege to return if not satisfactory. 


Catalogue on Application. 


Tables of Squares |MAHN & CO., 


Containing the square of every foot, inch and a= ; 
sixteenth of an inch between one-sixteenth of 212 Locust St., St. Louis, Mo,, 
; MANUFACTURERS OF 


an inch and 50 ft. 
Surveying and Engineering 


Invaluable for Fagincers and Calcu- 
Instraments. 


ors. 
By E. E. BUCHANAN, C. E. 

ILLUSTRATED CATALOGUE ON 
APPLICATION. 








100 pages. 1890. For sale by 
Engineering News Publishing Co. 
PRICE, $2.00. 


CHAPSES S. HELLER 


TRAP”"AG AS 


5) HELLER & BRIGHTLY, 


MANUFACTURERS OF 





(ESTABLISHED 1870.) 






mel (~ ENGINEERING, MINING AND SURVEYING |se: 


INSTRUMENTS, 


Cor. SPRING GARDEN STREET and RIDGE AVENUE, 
PHILADELPHIA, PA. 


HERM. PFISTER. 
e WHITOOME & 00, 
Barveying ‘and Engineering 
INSTRUMENTS. 


195 W, 5th St,, Cincinnati, O, 
All kinds of Repairing promptly done 


SEELIG & KANDLER, 


Manufacturers of most improved 
Surveying, Engineering and 
Astronomical Instruments. 
Supplies yA pce aud office. 


192-191 East Madison Street, 
Send for Iustratea Cata- 


logue. (Instruments repaired 
and carefully adjusted.) 





SEE THE EXHIBIT OF 


. Drawing 
Alteneder ttumants| 


World’s 


Columbian Exposition 


MANUFACTURES 
AND LIBERAL ARTS BUILDING 


GALLERY FLOor, saa E, Cot. M—103 








THEO. AL TENEDER & SONS 
MANUFACTURERS PHILADELPHIA 


a a TT ery le “-BRONZE 


INGOTS, CASTINGS, WIRE. SHEET kc. 
THE PHOSPHOR BRONZE SMELTING(O.LIMITED | 





| ae rth LLG) 


hae to bee oo Te te) Te ee 
(a) Vet ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 
Makers of ELEPHANT BRAND PHosrHor-BRonze. 


ae IPNC te ILO 





DRAWING TAUGHT BY MAIL 


38, Mining, Prospe 


————————— ————————— 
ing, Arithmetic, etc. 

To begin, students only need know non to read 
MECHANICA DIPLOMAS Awarded. Low Prices. Send for FREE 


Circular to Tue Correspondence ScHOOL OF MECHANICS, SCRANTON, PA 


re eteioweenepeeemnesmnntiiesinmmntpetseeed eee ee 
STANDARD WORKS FOR CIVIL ENGINEERS. 


Baker’s Masonry Construction.| Trautwine’s Civil Engineer’s 
Sixtn dition. 8vo, cloth............. $5.00 Pocket Book. 

Johnson’s Theory and Practice Sixteenth edition. 41st thousand. 
of Surveying. TNO, ONO visi ss eben cand $5.00 
Ninth edition. 8vo, cloth $4.00 Mahan’s Civil Engineering. 


Wellington’s Railway Location. Revised by Dz VoLson Woop. §&vo, 
Fifth edition. 8vo, cloth............ $5.00 eloth $ 


Searles’ Field Engineering. Wheeler’s Civil Engineering. 
Sixteenth edition. 12mo0, morocco...$3.00 Fourth edition. 8vo, cloth...... .. $4 00 
For Sale by Engineering News Publishing Co,, New York. 








KEUFFEL & ESSER 0, 


LATEST AND MOST IMPROVED 


TRANSITS, at kinas, 
LEVELS, 24 other 

FIELD INSTRUME\NTs 
—FroR— 


ENGINEERS AND SURVEYOprs. 
Office Bramng Materia Materials in Great Varie! 


121 Fulton at, N. Y. Branch: 265 State St 


At Colombian Exvosition: Liberal Arts B’ld’g., Sect. B. y 
CATALOGUE ON APPLICATION. 


CHARLES H. BRIGHTLY, 
Late of HELLER & BRIGHTLY, 


Mathematical, Engineering and Surveying 


INSTRUMENTS. 


Germantown Junction, P. R. R. 16th St. Station, P.& Rk. fp. 
PHILADELPHIA, PA. 

















BUFF & BERCER ESTABLISHED 1820) 

, Miata fal nd YOUNG & SONS, 
Surveying, Engineering ano MANUFACTURERS 0F 
tn, ley shred ENGINEERING, 
ere Nea "Boren MINING and 
ete., on application. SURVEYING 





INSTRUMENTS. 


No. 43 N. 7th St., 


PHILADELPHIA 


agg PLE URL 


Manufacturers 01 


Givil Engineers’ 


and Surveyors 


INSTRUMENTS 


Will send our Illustrated 
Price List of new im- 
—— on applica- 


FAUTH & CO., Manufacturers of 


ENGINEERING INSTRUMENTS. 
Accuracy of graduation, powerfal telescope, light 
ness with great strength, compact construction and 
first-class workmanship are the chief ee « . 
=. instruments, Send for catalogue describi 
solar attachments snd Vert ee 
Sighting Arrangement in us, 
WASHINGTON, P. C. 














Tables for Estimating the Cost of Lay- 
ing Cast Iron Water Pipe, By Edmund 
B. Weston, Engineer inCharge of Water 
Department. Providence, R. I. Price 
10 cents. Published and for sale by En- 
gineering News Publishing Co, 












—_—_—_—_—_—_<_<—_____ TROY, N. Y. 
FROST & ADAMS, liens. 
37 CORNHILL Engineeringand Surveying 
Engineers, Surveyors BOSTON, MASS. INSTRUMENTS. 
AND — MANUFACTURED BY 
Draughtmen’s Supplies. |, Chains, Field L. BECKMANN 
books, _ 57 Adams Street 
MAIL ORDERS FROMPTLY ATTENDED TO. TOLEDO, OHIO. 





Send for Illustrated Catalogue. First-class work at reasonable prices. 





G. S. WOOLMAN, 
116 Fulton St., N. Y. 


TRANSITS LEVELS, Full Field and Office 
Outfits, Etc., Ete. 


Correspondence Solicited. Catalogues. 


METALLIC THERMOMETERS 


for indicating the temperature in any form of apparatus 
where there is heat. 


ABSOLUTELY ACCURATE AND RELIABLE 


STANDARD THERMOMETER CO., 


PEABODY, MASS. 
Senda for Catalogue No. 26. 


CORVEYING AND ENGINEERING [NSTROMENTS. 














Transits, Levels, Compasses, Chains, Tapes, Drawing Instruments, Draw- 
ing 1s Pogen exes Profile and Cr es Se 88 Section Paper Field Books, Squares, Triangles. 
talogue sent on application. 


L. M. PRINCE, 
134 W. FOURTH §T, CINCINNATI, O. 


To rmpreesenpeion 


tahun neuiiheiniinnsenmnsiiaatannnmnenett 
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_p CARROLL, Pres. CHARLES A. STRADLER, Treas. C.S. CuamMBERLIN, Sec. Hewry Bouze, Gen. Man. 


THE SICILIAN ASPHALT PAVING CO. 


—CONTRACTORS FOR— 


AMERICAN 


Portland «¢ Cements. 


COMPAGN IE GENERALE 
des ASPHALTES de FRANCE. 117 QUAI 
VALMY, PARIS. 

Sole proprietors of the 
mines of Seyssel, 





SICILIAN AND GERMAN ROCK ASPHALT STREET PAVEMENTS. | ** GIANT,” Asphalte Mine Owners, 
TRINIDAD “ LAKE” ASPHALT STREET PAVEMENTS, a i also at Ragusa, ete 
LIMMER ROCK ASPHALT: FLOORS, PAVEMENTS AND ROOFS COLUMBIA W. H, Datamo, Director; Luox Mato, Con, Eng. 
for Breweries, Ice Houses, Warehouses, Cellars, Stables, Yards, Side- AND Weeks im the United States: Howean's Pome, L. 1. 

walks, Ete. " - toate Seeineers are Yeaues 

ZINSSER’S PATENT INSULATION FOR WALLS OF ICE HOUSES, EGYPT.” | arhiteots and Rngincers are reauented to 
ETC walks, flreproof roofs, water-tight floors, sani- 
. DEALERS IN HIGHEST QUALITY. tary cellars, etc.: also Compressed Rock As- 


SICILIAN AND GERMAN ROCK ASPHALTS FOR STREET PAVE- 


MENTS. 


CILIAN, LIMMER AND VORWOHLE ROCK ASPHALT MASTIC. 
CRUDE AND REFINED TRINIDAD ASPHALT. 


For Estimates and full information apply to 


The Sicilian Asphalt Paving Co., Times Building, New York. 








DICKINSON BROS. & KING, 





German and English Portland Cements, 


Sole Agents for 


K. B. & S. 


English ; 


GERMANIA (German): ° 
GLOBE ees 


FRAN CIs’ 
PHCENIX 


(English) ; 
(English) ; 


21-24 STATE ST., NEW YORK. 


36 Garondelet St., New Orleans. 


J. Cambell, Harris & Co, 






Hilton’s, Heyn Bros.. 
Giant and Egypt Port- 
(3) and Cements. 
Hudson River Rosen- 
e Cements. Im- 
roved Union and 
nion Cement. 
Fairmount Avenue 
Whart, Phila., Pa. 





UNION AKRON CEMENT CO.., 
Sole Marufacturers of the 


AKRON CEMENT, 


(Star Brand) 


The Strongest Nataral Hydraulic Cement manufac- 
aa in Sau, ted for CON- 
CEETE and use Ga, ATE of 
works 2 00 barrels dail ~—— 

Orviog, 141 in St., Burra.o, N. Y. 


DYCKERHOFF 


PORTLAND CEMENT 


is superior to any other Portland Cement 
made, Circular with Testimonials and Tests 
sent on application. 


K. THIELE, 78 WillMam St., N. ¥., 
Sole Agent, U. 8. 


ORTLAN OR TUANOT | 
CEMENTS: 





Philadelphia A 
Ninth te 


Lesley & Trinkle | FLOORS 


Dyckerhoff, Burham, ! 





Ww. PALMEK, Gon’l Ag’t U. 
“Ss Liberty St., New York 


~~ 
t: WALTER T. BRADL EY, 
below Girard Ave. 


127 Market St., Chicago: 


of Railroad Stations, Public 
Buildings, Stables, Cellars, &c. 
ROOFS, CARRIAGEWAYS SIDEWALKS 
LAID WITH 


VAL DE TRAVERS 
—ROCK ASPHALTE.— 


Durabie, Fireproot and impervious. 
For estimates and list of Works executed 
apply to 


The Neuchatel Asphalte Co., Ltd., 


265 BROADWAY, NEW YORK. 
ROBERT BUTCHER, Manaaer. 


NEW YORK & BERMUDEZ CO., 


Sole Owners of the Largest 
Asphalt Lake in the 
V orld, 

offer for sale the most supe- 
rior quality of Asphalt for 
pavements, roofing, etc. It 
will do 508 more work than 
any other. 


25 Beaver 8t., New York. 
CALVIN TOMKINS, 


Broken Stone for ee 
TOMKINS COVE BLUE STONE. 
ROCKLAND LAKE TRAP mock. 


CALVIN TOMKINS, 150 Broadway, W. Y. 
Send for Circular. Telepbone, 1063 Cortlandt. 





a Pra 600,000 Barrels.) EAGLE 


Full Particulars of 


"| SCALES 
|SALAMANDER 


La a 


The most accurate and reliab 


manufac ade entirely 


ELM CITY COUNTER 





Handsomel 3 
moaiaee a ee Can be used on any 


C. EDW. OSBORN & co., 


393 State &t.. New Haven, Conn. 





ADVERTISE CONTRACT WORK 


IN 
ENGINEERING NEWS. 


26th, Oallowhil! 
and Biddle Sts., 
Philadelohia, Pa. 
Manufacturers of 
Portable Drilling, Tap- 
ping, Reaming and 
Boring Machines, 


Also Tools for henry 
heel — 2 
—— 









ROLLING & LOWH, 


Lawrence, Poutney Hill, Lendon, Eng 


mastion furnished on application. => a 


81 & 83 Fulton Street, | 


Cor. Lake and Clark Sts. 





phalte for roadways. For estimates apply to 





N.Y. Mastic Works, 35 Beoanway, N.Y 
Tih berets 6 ih (eee 


ualed for. “all purposes 
oa which Portland Lat 
is used. Tests an imo- 
nials of Engineers, and" ‘How 


to Use Portland Cement.” 
sent free on application: 


BUCKEYE PORTLAND CENENT”@0. 


SELLEFONTAINGE. 


NEW YORK CITY. IGENERAL INDEX 


—TO— 
CHICAGO: ENGINEERING NEWS. 


| 1874-1890. 
PRICE $1.00 


FLEMING CEMENT & BRICK CO., 


23 LIBERTY STREET, NEW YORK 
——IMPORTERS OF —— 
BLACECROSS BRAND 


PORTLAND CEMENT. 


Roman, Keene's, Lafarge, Vicat. 
THE JUSTLY CELEBRATED 


WEST VIRCINIA PAVING BRICK 


IS THE BEST FOR STREETS AND ROADWAYS. 


Not an experiment In use nearly ten years, 


Our brick have shown a crushing strength of 24,800 ibs. to the square inch. Used in the 
principal cities and towns throughout the country. Write for prices, samples, etc., to 


Unequalled facilitiesfor THH AMBRICAN FIRE CLAY Sco. 
Shipping by Rail or Ohio River. Toronto, Jefierson Co., Ohio. 


Correspondence Solicited. 


JAMES BRAND, 








LOUISVILLE CHMENT 


The undersigned is General Agent for the following Standard Brands of Louisville Cement: 
Falls Mills (J. eee Brand). Black Diamond Millis (River). 
Speed Mills. Falls City Mills. Queen City “Hills. Acorn Mills. 
Black Diamond Mills (Railroad). 


This Cement has been in general use throughout the West and South since 1830; most of the 
ublic works having been construc ted with it. Orders for shipments to any pas of the country 
y rail or water, will receive prompt and careful attention. Sales for 189), 1,5 33,579 barrels, 


WESTERN CEMENT COMPANY, 247 W. Main St., Louisville, Ky. 


Utica Hydraulic Cement. 


The undersigned are General Agents for the James Clark and Black Bali Brands of 
Utica Cement, in general use throughout the West for the past 40 years—specially ada apted 
for Sewer, Water and Gas Works. Capacity, 800,000 Barrels per annum, 
oxabuatee’y for the past 20 years in the Construction of over 800 miles of Sewers in C Ky 
and by the several toa Companies of the same city. Warranted equal to any Hydraulic cement 
manufactured in this country. Orders will receive prompt and careful attention. 


MEACHAM & WRIGHT, Gen’) Ag’ts, 98 Market St., Chicago, I}}. 


ASPHALT PAVING BLOCKS AND TILES, 


For Streets, Sidewalks, Gutters, Railway 


atone. Stables, Cellars, Breweries, Areas, 

Cte. 

: MaTERtIAts. — Crushed Limestone and 
Trinidad Asphaltum, subjected to apress- 
ure of 3,000 pounds to the square inch at 
250° (Fahrenheit). 

Noiseless, non-absorbent and less costly 
than stone or any other durable pave- 


ment, 
WGE15 Css. subjected to 10 years’trial. In 1889o0ver 
5,000,000 of these blocks and tiles were laid in Washington, Baltimore, Philade!phia, Camden, 
Trenton, New York, Chicago, etc. In 1891 over 8,000,000 of these bloc ks | were laid in the 
y ou States, a Hos and 3s America. Manufactured by THE HASTINGS PAVEMENT 
A. 


STOW FLEXIBLE SHAFT 


Direct Black Print Paper ee reas 


factured by the 
“PROGRESS.” 


Stow 
BLACK LINES ON A WHITE GROUND. 


Manufacturing Co. 


BINGHAMTON, N. Y. 
established 1857, 


For tapping and j 
reaming stay bolt 
Holes tn 


\ BOILERS, 


GENERAL EUROPEAN AGENTS, 
SELIG, SONNENTHAL & CO., 
85 Queen Victoria St., London, England 


exsx22 In. 
12X4X51N. 





WGTL 24 08h, 













This process does not ——— & any developer 
like every other Positive } 
It is as simple as the _ process, and re- 

quires only a water bath 


Manufactured ONLY by 


SCHWENKE, KIRK & CO,, 


importers and Manufacturers 
of Drawing Materials, 


26 CHURCH ST., NEW YORK. 


BSusiii4g e1483140d 
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FE RD. WOO D & CO. ron Funders PeREACL PTA: PA: Foundries: Florence,“ Ni 
CONSTRUCTORS OF GAS AND WATER WORKS. VALVE INDICATOR Posts, : 


EDDY VALVEs, 
Manufacturers of LAMP PosTs, Etc. 
All Kinds and Sizes of 9 “CUTTING-IN” “IN”? SPECIALS. 


PRESSES, LIFTS, etc. A i [DER with or without 
: Turbines and Water Power Pumps. Metal Tanks. 


PEASE'S PATENT GUIDING FOR GAS HOLDERs, 
MATHEW’S SINCLE #2 DOUBLE VALVE FIRE HYDRANTS. CUTLER’S PATENT FREEZING PREVENTER 


Chemical and Sugar House Work, Loam Castings, Heavy Special Machinery, General Castings. PURIFIERS, CONDENSERS, SCRUBBE RS. m 


The Best ANTI-FRICTION METAL inthe Wor's 


for all 
MACHINE, RAILWAY AND MARINE BEARINGS. ' 0 


High Quality. Low Price. Send for Sample. 


UNION ELECTRIC CO., Manutacturers and Sole Agents, 45 Broadway,N./. 


“Ay Antomatic Slack CHEAPEST AND MOST DURABLE | 
Adjuster Needed”) : 


ON EVERY CAR F FITTED WITH 














AIR BRAKES. For BRIDGES, METAL ROOFS and ALL 
EXPOSED METAL and ROUGH 
WOODWORK. | 
APPLY TO 


Also Warren's Anchor Brand panlnsebnar set nak Roofing and Paving Materials. 


THE Q&C COMPANY, Winnen cHemichl & MANUFACTURING CO. 


81 and 83 FULTON STREET, NEW YORK. 
702-707 Phenix Building, Send for Circulars and Samat, 


CHICAGO, ILL. bore pet 


MPUMP 
29 BROADWAY, NEW YORK, N. Y. 


spree pA aE 
SVE, MONE, TIME AND ANNOYANE SC Ree cau DUR 


BY USING OUR t TRIPLE LAP SHEETING. 7 ahs CANEROng | 
== ren : ADAPTED ie ae * ORK>E} Gx< 


PURPOSES. ‘iggy 























OUTSIDE 
VALVE GEAR. 





Bey 





THE PITTSBURGH REDUOTION OOMPANY, 116 Water 8t., Pittsburgh, Pa 


Offer Aluminum guaranteed equal in purity to the best in the market at 
lowest rates obtainable. 


ALUMINUM SHEET, WIRE AND CASTINGS. 





This cut shows a Coffer Dam ie constructed with Wakefield Sheet Piling. 


SEND FOR DESCRIPTIVE | PAMPHLET. 


BUILDERS IRON FOUNDRY, 
WAKEFIELD SHEET PILING CO. ROWIDE NCE 


Globe Special Castings for Water-Works 


1120 MONADNOCK BLOCK, CHICAGO. M. J., DRUMMOND, Sales Agent, 1922 Broadway,New York City. 











ILION, N. Y-, ee. oi 

5 roposals will be recely y 
are soout Commissioners of the Vil- 
‘ace of Tion until July 6th, 1893, at. noon, 
«> the construction of a sewerage system 
for said village, consisting of furnishing and 

ving about 10.6 miles of vitrified sewer 
e with its branches, and the construction 
about 100 manholes, 78 lampholes, 40 
aysh tanks and other appurtenances, 

"Bids will be received for the entire work. 
Plans may be seen at the office of the Com- 

ssion, Ilion, N. Y¥., and specifications pro- 

red of Anthony Steber, Secretary. 

rhe Board of Sewer Commissioners hereby 
-oserve the right to reject any or all bids, 
or te accept any that in their judgment will 
be for the best interests of the village. 

Bonds satisfactory to the Board in amount 
and sureties will be required of the one to 
whom the contract may be awarded. 

Cash or a certified check, made payable 
to the Board of Sewer Commissioners of 
Ilion, N. ¥., to the amount of $500 must 
accompany each bid as a guaranty that, in 
ease the contract is awarded, the party or 
parties to whom the award is made will, 
within five days after notification of award, 
execute said contract. 

Bids must be sealed and addressed to 
Anthony Steber, Secretary of Sewer Com- 
missioners, Dion, N. Y., and marked ‘‘Pro- 
posal for Sewer Construction.” 

These proceedings are taken under the 
provisions of the General Village Sewer Act 
of 1889. 


Pp 


JOHN HOEFLER, Pres’t. 

ANTHONY STEBDRR, Sec’y. 

GEORGE F. WILCOX, 

M. H. STERLING, 

GEORGE WILFERT, 

Board of Sewer Commissioners. 
Ilion, N. Y., June 12, 1893. 25-2t 


a 


WATER-WORKS AT SHREVE, OHIO. 


Sealed proposals will be received until July 
8, 1893, by the board of water-works trus- 
tees of Shreve, O., for the construction of 
a system of water-works in Shreve, Oo. 
Plans, specifications and contracts will be 
on exhibition at the clerk’s office of the 
board of trustees after June 14, 1893. 

Blank forms of plans, specifications and 
contracts will be furnished on application. 
Each bid must be accompanied by a cer- 
tified check to the amount of $200 as a 
guarantee of good faith. The right to re- 
ject any and all bide reserved. 

DAVID E. FOLTZ, 
Chairman Board of Trustees, 
25-2t 


COMMONWEALTH OF MASSACHU- 
SETTS. 


METROPOLITAN SHWERAGE COMMIS- 
SIONERS.—NOTICB TO BUILDERS OF 
PUMPING ENGINES. 


Sealed bids for the pump nt 
for the pumping station at CHARLES. 
TOWN will be received by the Board of 
Metropolitan Sewerage Commission 
its office, 110 Boy Street, Boston, 
Mass., until 12 o’clock m. of Saturday, July 
1, 1893, and at that time will be publicly 
opened and read. 

The Board will provide an engine-house, 
boiler-house, chimney and masonry founda- 
tions for the pumps, and will Zurnish a 
fresh water supply for the boilers up to the 
interior of the boiler-house.- The contract- 
or’s bid must be for , setting up 
and completing, ready for use, two pum 
engines (or sets of engines), two ers, 
piping, and all necessary appliances an 
fittings, such as are to be found in pump- 
in — < the _ —, ble ef 

ch pump’ engine must be capable 0: 
easily raising 55 cubic feet of sewage per 
second 11 feet vertically above the level of 
the sewa in its ve pump well. 
Each of the engines must also be capable 


of raising to greater lifts up to 30 — 





quantities of sewage inversely 
to such lifts, 
The contractors must provide at the sta- 
tion two steam boilers of such capacity that 
either of them can easily ply the neces- 
a en Se a tee re 
together cu seco: 
wicks fit 1 feet “ 
e e ines ma 
| es any form xneh wilt fa e condi- 
nam e@ general specifications. 
Each bid must be made on one of the 
blank forms furnished by the Board, and 
must be accompanied by a property certified 
check for the sum of $1,000, the latter to 
be returned unless forfeited by abandon- 


— of the p th 
e Board reserves righ’ ject 
ei = blank forms ad ; elas 
ans, , 
and furth: 
aean oe. information may obtained 
er 
00) iN, 
Board of Ke Commis- 
sioners of i 


A. CARSON, 
19-8t Chief Engineer 





Selling Agents, Utica., N. Y. 
sale Eastern Agents Akron Vitrified Sewer 
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CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 
Also flanged Pipe and Fittings, Hydrants, Gates, Pi 
t —ocoe of Lead 

pe. 


XXT 


| WATER WORKS—TOWN OF MERE- 


Lead, etc. CHAS. MILLAR & SON, 
ipe and Plumbers’ Materials, Whole- 





Joun W. HARRISON, Pres, and Treas. 


F. B. NICHOLS, 2d Vice-Pres. 


E. H. QUEEN, Sec’y. 


THos, HOWARD, Vice-Pres. 
P. MCARTHUR, Supt, 


HOWARD- HARRISON IRON COMPANY, 


MANUFACTURERS 


FOR WATER-WORKS, CAS WORKS, CULVERTS. 


Flexible Joints. 
Offices at BESSEMER and ST. LOUIS. 


Pipe and Pump Connections, 
Works at BESSEMER, ALA. 





oF 


Heavy Loam Castings. 


ARTHUR KIRK & SON, PitTsBurcu, PA. 


POWDER, DYNAMITE, ROCK DRILLS, 
AIR COMPRESSORS, ROCK BREAKERS, 


Safety Fuse, Electric Batteries, Miners’ Squibs. 


Fork 
Best Results 
USE THE 


WARREN FILTER, 


—MANUFACTURED By— 


CUMBERLAND MFG. CO., Boston, Mass. 





THE STANDARD CONSTRUCTION CO. 


GENERAL CONTRACTORS. 
SEWER AND MASONRY BUILDING, STREET PAVING, ETC. 
Main Office, Lewis block, Pittsburg, Pa. 





Smoothness of motion, 
absolute safety and high 
speed are among the good 
qualities possessed by 
OTIS ELEVATORS. 
They are built by Otis 
Brothers & Co., 38 Park 
Row, New York. 





TO SEWER CONTRACTORS. 


Sealed proposals are invited for the com- 
plete construction of a sewer in the city 
of Morrison, Ill., including all the neces- 
sary materials therefor, as per plans, pro- 
files and specifications now on file in the 
City Clerk’s office of said city. 

The sewer is known as the “Grape Street 
Sewer System,’”” and consists of about 

1,620 feet of 24-inch sewer pipe; 

1,230 feet of 20-inch sewer pipe; 

586 feet of 18-inch sewer pipe; 
1,108 feet of 15-inch sewer pipe; 
110 feet of 12-inch sewer pipe; 
886 feet of 10-inch sewer pipe; 
336 feet of 9-inch sewer pipe; 
716 feet of S-inch sewer pipe; 

6,092; 

16 manholes, 10 catch basins and 6 lamp- 
holes. 

The contractor to give sufficient bonds for 
the completion of the work, and also to 
indemnify the city for any and all claims 
that may arise for labor and materials 
used in construction, if required. 

Each bidder shall furnish samples of the 
pipe and brick to be used. 

All bids to be filed in the office of the 
City Clerk on or before July 1, 1893. 

The city reserving the right to reject any 
or all bids. 


M. V. R. SMITH, 

H. R. SAMPSON, 

W. H. THACHER, 

City Sewer Department. 

Morrison, June 13, 1898. 25-26 
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Write tor Prices. 





Any company contemplating the expendi- 
ture of a large amount in the establishment 
of a manufacturing industry, requiring the use 
of a thoroughly equipped Machine shop, Boiler 
shop, Foundry and Smith shop plant, well 
located on competing trunk lines on railroads 
and in a good labor market, is invited to ad- 
dr2ss Stimson, Williams & Co., Bryant Build 
ing, 55 Liberty street, New York city. 





UNITED STATES ENGINEER OFFICE. 
Wilmington, Del., June 19th, 1893.—Sealed 
proposals for dredging and excavating for 
the construction of an inland waterway 
from Chincoteague Bay, Va., to Delaware 
Bay, Del., will be received at this office 
until 12 o’clock noon, July 18th, 1893, and 
then publicly opened. Specifications, blank 
forms, and all available information will 
be furnished on application to this office. 
WM. F. SMITH, United States Agent. 

i 25-4t 


PROPOSALS FOR BRICK PAVING. 


Sealed bids or proposals will be received | 
by the Common Council of the city of Hor- | 
nelisville, N. Y., at the Council Rooms in | 
said city, until three o’clock p. m. on 
Wednesday, the fifth day of July, 1893, for | 
paving with vitrified brick Main street, | 
from the Canacadea Creek to the Canisteo 
River, in said city. 

The approximate amount of work to be 
done is as follows: Six thousand (6,000) 
cubic yards of excavation, twenty-five thou- 
sand (25,000) square yards of pavement, nine 
thousand (9,000) lineal feet of curbing, eight 
thousand four hundred (8,400) lineal feet of 
4-in. drain tile, one hundred and eighty 
(180) lineal feet circular curb corners. 

Plans may be examined and specifica- | 
tions and further information obtained at | 
the office of F. A. Dunham, Engineer in 
Charge, 131 Main St., Hornellsville, N. Y. 

A certified check for twenty-five hundred 
dollars ($2,500) must accompany each bid. 

The Council reserves the right to reject | 
any or all bids. 





F. A. DUNHAM, 
Engineer in Charge. 
H. L. NASH, City Clerk. 25-2t | 


DITH, N. H. 

Sealed proposals will be received by the 
Water Commissioners of Meredith Village 
Fire District, in the town of Meredith 
N. H., unti] 12 o'clock, noon, Thursday 
June 30, 1898. 

The work will consist of a reservoir of 


about 5,500,000 gallons capacity, covering 
about two and four-tenths (2 4-10) acres, 
and about five miles of pipe, varying in 
size from four (4) to ten (10) inches, re 
quiring about 550 tons of cast iron pipe 
and special castings, together with about 
30 gates and 33 hydrants. 

The earthen dam will be about 300 feet 
long and about 26 feet high. 

Proposals will be received for the above 
work, in whole or in part. 

The contractor will state the time he will 
require to complete the work, 

The Commissioners reserve the right to 


reject any or all proposals. 

Specifications and plans can be seen upon 
application to the Water Commissioners at 
Meredith, N. H., or to Samuel M. Gray. 
Consulting Engineer, 20 Market Square, 
Providence, R. L 24-3t 


PROPOSALS FOR STEAM 
uarter boats, etc.—U. 


TENDERS, 
S. Engineer Office 


Room 430, Custom House, St. Louis, Mo., 
June 16, 1893.—Sealed proposals, in dupl! 
cate, for furnishing 3 steam tenders, 4 


quarter boats, 1 office and survey boat, 12 
barges, 11 pile drivers, 100 flats, 30 skiffs, 
and 10 yawls, will be received at this office 
until 12 m. July 17, 1893, and then publicly 
opened. Specifications, blank forms, and all 
available information will be furnished on 
application to this office. CHAS. J. ALLEN, 
Major, Corps of Engineers. 25-3t 





PROPOSALS FOR CONSTRUCTION OF 
DAMS AND SHORE PROTECTIONS On 
UPPER MISSISSIPPI RIVER, AND FOR 
FURNISHING ROCK AND BRUSH ON 
UNITED STATHS BARGES.—U. 8. Engi- 
neer Office, Rock Island, Ill., June 3, 1893.— 
Sealed proposals will be received at this 
office until two o'clock p. m on the 6th 
day of July, 1893, and then publicly opened, 
for: 1. Furnishing thirty thousand (30,000) . 
cubic yards of brush between St. Paul and 
Lake Pepin. 2. Furnishing ten thousand 
(10,000) cubic yards of — rock between 
St. Paul and Lake Pepin. 3. Construction 
of shore protections between Smith's Bar 
and Lake Pepin. 4. Furnishing twenty-five 
thousand (25,000) cubic yards of brush be- 
tween Fountain City and Genoa, Wisconsin 
5. Furnishing ten thousand (10,000) cubic 
yards of a. rock between Fountain 
City, Wis., and Brownsville, Minn. 6. Con 
struction of dams and shore protections 
between Genoa and Prairie du Chien, Wis. 
7. Construction of dams and shore protec- 
tions between Dubuque and Clinton, Iowa. 
8. Furnishing thirty thonsand (30,000) cubic 
yards of brush between Kelithsburg, Ill., and 


Montrose, Iowa. 9. Furnishing twenty-five 
thousand (25,000) cubic ards of rip- 
rap rock between Keithsburg, Ill., and 
Montrose, Iowa. 10. Furnishing twenty 
thousand (20,000) cubic yards of 
brush between Quincy Bridge and 
Clarksville, Mo. 11. Furnishing fifteen 
thousand (15,000) cu..c vards rip-rap rock 


between Hannibal and Clarksville, Mo. 12. 
Construction of dams and shore protections 
between Clarksville, Mo., and Hamburg, III. 
13. Construction of dams and shore protec- 
tions between Hamburg, Ill., and p au 
Gris, Mo. 14. Construction of dams and 
shore protections between Oap au Gris, Mo.. 
and mouth of the Illinois River. 15. Fur- 
nishing thousand (50,000) cubic yards 
of brush within twenty-five miles of Piasa 
Island. Syedmentions, blank forms, and all 
a le information will be furnished on 
application to this office. m4 





TREASURY DEPARTMENT, 
Supervising Architect, Washington, D. C., 
June 16th, 1893.—Sealed proposals will be 
received at this office unti} 2 o’clock, p. m.. 
on the 12th day of July, 1893. and opened 
immediately thereafter, for all the labor 
and materials required for the interior finish 
and plumbing of the United States Court 
House and Post-Office at Springfield, Mis 
sourl. in accordance with drawings and 
snecificrtion, copies of which may be had at 
this office or the office of the Sunerintend- 
ent, at Springfield, Missouri. Bach bid 
must be accompanied by a certified check 
for 2 sum not less than 2% of the amount 
of the proposal. The right is reserved to 
reject any and all bids and to waive any de- 
fect or informality in any bid, should it be 
deemed in the interest of the Government 
to do so. A'l bis received after the time 
stated will be returned to the bidders. Pro 
posals must be Inclosed in envelopes. sealed 
and merked. “Proposal for the Interior Fin 
ish and Plumbing of the United States 
Court House and Post Office. at Svrinefield 
Missonri."’ and addressed to JEREMIAH 
O'ROURKE. Supervising Architect. 25-2 


TO BRIDGE CONTRACTORS. 


Sealed bids will be received by the Joint 
Committee of Bergen and Hudson counties, 
at the Hotel of Edo Vreeland, at Paterson 
Plank, Road Bridge, on July 18, 1993, at 
3:30 p. m., for repairing the draw and bulk- 
heads of the Paterson Plank Road Bridge... 

Specifications of the work required to be 
done can be seen at office of Clerk of Ber- 
gen County Board of Freeholders, Hacken- 
sack, N. J., and at office of Clerk of Hud 
son County Board of Freeholders, Jersey 
City, N. J. 

J. R. TOLESON, Rutherford, N. J 
26-2t Chmn. Bergen (o. Board. 
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CATARACT STONE Company, 


ENGINEERING NEWS 








STONE 
THE STRONGEST. 


Heavy Railroad Masonry a Specialty. 


ASHLER, SHEETING, COPING, BRIDGE SEAT, STEPS, CAPS, STREET 


We quarry and dress any dimension stone required from the LARGEST to the smallest. 


A large stock of fine cut Ashler always on hand ready for shipment. 


CATARACT STONE COMPANY, Clearfield, Pa. 


NOTICE TO CONTRACTORS. 


eee 
PROPOSALS FOR WATER-WORKS. 


Sealed proposals will be received at this 
office until July 10, at 6 p. m., for the con- 
struction of seventy-seven hundred and sev- 
enty-five linear feet of Telford Street, for 
the Borough of Huntingdon, Pa. 


To be let in six sections, the Borough 
furnishing the stone. Each bid must be 
accompanied by a certified check to the 


amount of five per cent. of the bid, Speci- 
fications and all available information will 
be furnished on application to this office. 
The right to reject any or all bids is 
hereby reserved. 
J. MURRAY AFRICA, 
Borough Engineer. 
Huntingdon, Pa., June 
26-2t 


Engineer's Office, 
1803. 


23, 


TO SEWER CONTRACTORS. 


Sealed proposals, 
be received by the 


properly indorsed, will 

undersigned until 12 
o'clock (noon) Saturday, July 15, 1893, for 
constructing sewers, drains and appurte- 
nances in connection with the extension of 
the Borough sewer system, at which time 
they will be publicly opened. 

The approximate estimate of work to be 
done as follows: 

7,500 cubic yds. 
trenches. 

7,500 cubic 
trenches. 

2%) cubic yds. of earth excavation in pump 
well, 

120 cubic yds. of concrete masonry. 

100 cubic yds. of brick masonry. 

100 cubic yds. of rubble masonry. 

Also the laying of: 

2,055 lin. ft. 24-in. cast fron pipe. 

4,000 lin. ft, 20-in. cast iron pipe. 

120 lin. ft. 18-in. vitrified pipe. 

A certified check for $1,500, payable to 
the Borough of Stamford, will be required 
of each bidder as a guarantee that if bid 
is accepted a contract will be entered into 
and the performance thereof properly se- 
cured. 

Plans and specifications of the work may 
be seen at the office of W. B. Pierce, 
Borough Engineer, Town Halli, Stamford, 
Conn. The Borough Board reserves the 
right to reject any or all proposals. 

W. L. BAwwW WIN, Borough Clerk. 

Stamford, Conn., June 24, 1893. 26-30 


of earth eXcavation in 


yds. of rock excavation in 





STONE 
THE BEST. 





CURBING, ETC., ETC. 


WORKMANSHIP GUARANTEED. 





CORRESPONDENCE SOLICITED, ADDRESS 


SAINT JOSEPH, MICH., SEWERS. 


Sealed proposals will be received by the 
Board of Sewerage Commissioners of the 
City of Saint Joseph, Mich., until 3 p. m., 
July 10th, 1893, for the construction of 
about 12,000 lineal feet of sewers. Plans, 
specifications and instructions to bidders 
may be seen at the office of the Board in 
the City Hall, at Saint Joseph, Mich., or 
at the office of A. V. Powell, Consulting 
Engineer, Room 1101, Chamber of Com- 
merce Building. Chicago, Ill. 

GEO. B. SMITH, 
Secy. Board Sewerage Commissioners. 

Saint Joseph, Mich., June 21st, 1893. 

26-2t 





BRIOK AND PIPE SEWERS, NEW 
ORLEANS, LA. 


Sealed proposals will be received by the 
New Orleans Sewerage Company until noon 
of July 24th, 1893, for the furnishing of 
material and the construction of sewers and 
appurtenances in the City of New Orleans, 
La. Quantities approximately as follows: 

1. Part of Section 3, District Sewers: 


1,600 feet of 30in. single ring brick 
sewer. 

96,000 feet of pipe sewers, sizes from 8 
in. to 24 in. 


146 manholes, 

20 flush tanks. 

2. Block A, of main sewer (pumping sta- 
tion to Canal St.), 4,000 feet of brick sewer 
on concrete cradle, of sizes ranging from 
5 ft. 4 in. x 6 ft. 8 in. to 5 ft. 2 in. x 6 ft. 
54% in. 

15 manholes. 

Bids will be received and considered sepa- 
rately on parts 1 and 2, as above. 

Certified checks required to accompany 
bids will be for part 1, $2,500; and for part 
2, $1,000. 

Plans can be seen and specifications, 
forms of proposal, contract and bond and 
‘quantity’? and ‘“‘instructions to bidders’ 
sheets will be furnished at the office of the 
company, No. 48 Carondelet St., New Or- 
leans, La. 

Payments in cash monthly. 

The right is reserved to reject any or all 
bids. 

DR. JOSEPH HOLT, President. 

GEO, G. BARL, Chief Engineer. 26-4t 





Sealed proposals will be received by the 
Board of Directors of the Hanover Water- 
Works Co., at the building of the Thayer 
School of Civil Engineering, Hanover, N. 
H., until Friday, July 14, 1893, at 3 p. m.: 
Firstly, for the construction of an earth 
dam (about 16,000 cubic yards), with a 
core wall, gate chamber and gatehouse, 
wasteways, etc. Secondly, for laying water 
pipes and setting special castings, valves, 
hydrants, etc., for about two miles of main 
line and about four and a half miles of 
distribution system, sizes of cast iron pipes 
varying from 14 inch to 4 inch. 


Proposals must be made upon blank forms 
attached to the specifications, and in sealed 
envelopes, marked only ‘“‘Proposals’’ and ad- 
dressed to the Hanover Water-Works Co., 
Hanover, N. H. 


Bidders must visit the locality in person 
and examine all the conditions affecting the 
work. Proposals must be accompanied by 
a certified check for two hundred dollars 
payable to order of the Treasurer of the 
company, said check to be forfeited to the 
company in case of failure of the bidder 
tendering the same to appear with sureties 
and execute a contract within five days 
after acceptance of the bid. 


The successful bidder will be required to 
give bond to the amount of $5,000, condi- 
tioned upon the faithful performance of 
each and every specification of the con- 
tract. Two of the sureties upon said bond 
must be owners of real estate in and citi- 
zens of New Hampshire. 


Lines and locations on the ground and, 
the engineer's plans will be shown 
contractors on application to Prof. R. 
Fletcher, Hanover, N. H. Forms of pro- 
posals and specifications furnished on ap- 
plication, as above. 

The Hanover Water-Works Co. reserve 
the right to reject any and all bids, or 
parts of the same, as in their judgment the 
interests of the Village Precinct of Han- 
over may demand. 

FRANK W. DAVISON, 

ROBERT FLETCHER, Engineer, 

FRANK 8. STREETER, 
Committee of the Board of Directors. 


Hanover, N. H., June 27, 1893. . 26-1t 
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TO SEWER CONTRACTORS. 


Sealed proposals will be received by 
Board of Sewer Commissioners of the 
of Pawtucket, R. L., until Friday, July 7: 
1893, at 11 o’clock a. m. for constru: 
a sewer in West avenue in said city 

The work for which proposals 
licited consists in constructing, with 
necessary appurtenances, about 2,700 fet 
of brick sewer from 22 to 68 inches 
diameter; 1,000 feet of pipe sewer from 1. 
to 18 inches in diameter. Average depth ot 
excavation for brick sewer about 17 fee', 
for pipe sewer about 10 feet. 

Each proposal must be accompanied by 3 
certified check to the amount of $1,(\") as 
a guarantee that if the proposal 
cepted a contract will h- entered into. 

A bond of 20% of. the amount of the « 
tract will be required of the successful bi 
der. * 

The Board of Sewer Commissioners r 
serve the right to reject any and all bids 

Plans and specifications may be seen it 
the office of the Board of Sewer Commis 
sioners, Room 8 Music Hall Building, Main 


are so 


is 


street, Pawtucket, R. IL. 
Per order of the Board of Sewer Com 
missioners. 
A. R. SWEET, C. E., 
26-1t Superintendent. 





Osborne’s Working Plans of 
Railway and Highway Struc- 
tures in Masonry. 


DIMENSIONS, QUANTITIES AND COST 
PRICE, $5. 
R. B. OSBORNE & SON, 
302 Walnut St. Philadelohia Pa. 





SOUTH BROOKLYN 
RUST PROOF 


IRON AND STEEL WORKS. 


176 SULLIVAN STREET, near Atlantic 
Basin, South Brooki n. 
Gessner Frocess. 
Office: 21 STATE STREET, NEW YORK. 
G, W. Gesner, Proprietor. 











NOTICE TO CONTRACTORS. 
BUILDING SEWERS AND APPURTE- 
NANCES. 


gealed proposals for the above work, in- 
iorsed with the above title and the name 
nd address of the party making the same 
; 4 addressed to the Township Committee, 
| be received at ~~ office of the Town-| 
.» Clerk, Montclair, N. J., until 5 p. m., 


ly 10, 1893. 

Plans and sections, proposal blanks and | 
«pecifications can be seen at the offices of 
the engineers in charge, James Owen, C. E., 
Montclair, N. J., and Carrol Ph. Bassett, 
c. B., Orange, N. J. 

rhe proposal consists of, approximately: 

4.965 feet of 24-inch vitrified pipe sewer. 

1.960 feet of 18-inch vitrified pipe sewer. 

64 feet of manholes more than 12 feet | 
deep. 

231 feet of manholes less than 12 feet | 
deep. 

The bids will be compared on the basis of | 
the above quantities, and the list of extras | 
filed in the office of the engineer. 


i 


Fach proposal shall be accompanied by a | 


certified check payable to the inhabitants | 
of the Township of Montclair for $1,000. 

Permission will not be given for the with- 
drawal of any proposal after it is filed wth 
the Township Clerk. 

A bond of a responsible indemnity or 
guarantee company of or authorized by law 
to do business in the State of New Jersey, 
and satisfactory to the Township Commit- 
tee, or a bond of at least three responsible 
freeholders of Bssex County, who shall 
signify in writing accompanying the bid 
their willingness and ability to qualify as 
bondsmen of the bidder, satisfactory to the 
Township Committee, in a penal sum equal 
to 25 per cent. of the total contract price, 
shall be furnished by the party to whom 
the contract may be awarded, such bond to 
be conditioned for the faithful performance 
of the contract. 

The person or persons to whom the con- 
tract may be awarded will be required to 
attend, at the office of the Township Clerk, 
with the securities offered by him, or them, 
and execute the contract within ten days 
from the date of the award; and in case of 
failure or neglect so to do, he or they will 
be considered as having abandoned, and as 
in default to the inhabitants of the Town- 
ship of Montclair, and the latter shall 
have the right to re-award the said con- 
tract. 


The work is to be begun within one month 
after the contract is awarded by the Town- 
ship Committee, and in such order as the 
engineer may direct, and to continue regu- 
larly during suitable weather until the en- 
tire completion of the contract. 

Bidders will state the price in their pro- 
posals in writing, as well as figures for each 
separate item of work, by which the bids 
will be compared, but each proposal must 
cover the entire work. The prices are to 
cover all expenses of furnishing materials, 
tools, labor, and for completing the work 
aforesaid in conformity with the contract 
and specifications prepared for the same. 

The proposals must be made on blanks 
furnished by the Committee, and all pro- 
posals will be considered inoperative which 
are not in all respects in conformity with 
this notice. 

The Township Committee expressly re- 
serves the right to reject any or all pro- 
posals. 

HENRY L. YOST, Township Clerk. 

Montclair, N. J., 1893. 26-2t 
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FOR JUNE. 


What Will the Sheeanabatn Do? 
A FORECAST OF TARIFF LEGISLATION. 
JoHN DEWITT WARNER, Member of Con- 
gress, New York. 
| Great Britain at The World’ s Fair. 
JaMES DreEDGE, Editor of “ Engineering,” 
London. 
| The Latest and Greatest Cunarder. 
A CLYDE ENGINEER. I)lustrated. 
Evolution of the Iron-Founder’s Art. 
STEPHEN BOLLAND, Author of “ The Iron- 
Founder. 
The Trans-Siberian Railway. 
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FREDERIC HOBART, Engineer and Journalist, 


| English and American Railways—III. 
W.M. AcwortTH, An English Railway Au- 
thority. 


WITH NUMEROUS ILLUSTRATIONS. 
| The American Passenger Elevator. 
Tuomas E. Brown, JR., Constructing Engi- | 
neer. Illustrated. 
Progress in Steam Engineering -II. 
Prof. R. H. Tourston, Cornell University. 
Fire Risks in Electric Insulation. 
Prof. F. A. C. PERRINE, Leland Stanford, 
Jr., University. 
Modern American Country Houses. 
JOHN BEVERLEY RospInson, A New York 
Architect. Illustrated. “ 

Editorial Departments : 
ELECTRICITY. MECHANICS, 
FRANKLIN L. PoPE. LEICESTER ALLEN. 

ARC arte ru RE. 
BaRR_ FERREE 
INDU STRIAL CHEMISTRY, 
R. A. WirTHaAUs. 
MINING AND METALLURGY 
ALBERT WILLIAMS, Jr. 
Comment and Criticism. 


**Current Technical Literature.”’ 


The most commentlien feature of the Maga- 
zine is— 
THE TECHNICAL INDEX. 

A complete Catalogue (giv ing the title, author 
and length) of all the Leadinz Articles Pub- 
lished Currently in the Established Technical 
Journals of the United States and Great 
Britain. An invaluable publication. 


25 Cents a Number; $3.00 a Year. 
SoLp EVERYWHERE. SAMPLE Copy FREE. 


The Engineering Magazine Co., 
WoRLDP BuILpiIne, New York 
GEORGE TUCKER (1 sauobury Court, Fleet 
Street), LoNpon, K. C 
G.G. TURRI & 
BOURNE. 


& CO. (Sun Buildings), MEL- 





MAGNESIA. 


The Most Practical and Economical Cover- 
ing. Approved and Adopted by Leading 
Engineers and Architects. 


ROBERT A. KEASBEY, 


54 Warren St., New York. 
Branch Office: 119 Franklin 8t., Buffalo, N. Y 
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The Electric Railway | 
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| Foundries, Steel Works, 
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4 GUSTAVE ERHARDT & SONS 


MACHINE TOOL WOR KS. 


MANUF ACTURERS AND IMPORTERS OF 


(IMPROVED METAL WORKING MACHINES. 


Branch of HEINR. EHRHAROT, Duesseldorf, Germany. 


Cold Saws and Cold Sawing Machines 


OF OUR OWN MAKE A SPECIALTY. 


Machine Tools for Railway Sheen Bridge Builders, Steel and Iron 


Rolling 
| other Architectural Iron Works. 


Mills, 
Lathes for special purposes, 


etc. Hydraulic Machinery and 


Pressesf r 


| Corrugated Iron, Straightening Machines, Mill we and Grinding Machines. 


Machines can be seen in operation at our Works, HOMEWOOD 


| STATION, P. R. R., 
EXPOSITION. 


Catalogues Furnished on Application 


near 





in Theory and Practice. 
Louis BELL. 


Revised and Enlarged. 


By O. C. Crossy and Dr. 


Second Edition. 
8vo, 416 Pages, 182 lllustrations. 


This is the first Systematic Treatise that 
has been published on the Electric Rail- 
way, and it is intended to cover the Genera! | 
Principles of Design, Construction and 
Operation. 


TABLE OF CONTENTS: 

1. General Electrical Theory. II. Prime 
Movers. III. Motors and Car Equipment. 
1V. The Line. V. Track, Car Houses, Snow 
Machines. VI. The Station. VII The 
Efficiency of Electric Traction. VIII. 
Storage Battery Traction. 1X. Miscellan 
eous Methods of Electric Traction. X. 
High Speed Service. XI. Commercial 
Considerations. XII. Historical Notes. 


APPENTICES: 

A. Electric Railway vs. Telephone Deci- 
sions. B. Instructions toLinemen. C. En- 

‘ineer’s Log Book. D. Classification of 

Uxpe nditures of Electric Street Railways. 
E. Concerning Lightning Protection, by 
Prof. Elihu Thomson. F. Motois with 
Peveled Gear, and Series Multiple Control 
of Motors. G. Method of Measuring Insu 
lation Resistance of Overhead Lines. 


FOR SALE ‘3Y 
Engineering News Publishing Co. 
Price, $2.50. 





| 
Advertise Contract Work 


a 


Engineering News. 


Pittsburg, 


and also at the CHICACO 


Send for Prices and Discounts, 


THE 
Curtis 


Pressure 
Regu lator 


for Steam, Water, 
and Air, is a regu- 
iiator which is un- 
equalled for sim- 
plicity, efficiency, 
and reliability. 

These regulators 
have now been in 
use for twelve years, and have es- 
tablished a reputation second to 
none. 


| 
: 





The use of this regulator means 
decreased expenses. 


Manufactured by the 


D’ESTE & SEELEY CO. 


29 to 33 Haverhill St., Boston. 
New York: 109 Liberty St. 


: Chicago: 218 Lake St. 
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‘Barlow’s Tables 


of Squares, Cubes, Square Roots, 
Roots and Reciprocals of all 
numbers 


Cube 
integer 


Up to 10,000, 


For Sale by ENGINEERING NEws Pus. 


| 
| 
| 
Co. 
1 


Price, $2.00. 
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IMPROVED 


STEAM VACUUM PUM 





OFFICE AND FACTORY: 


74-76 W. Washington Street. CHICACO. 
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P_H. DUDLEY'S SYSTEM OF STANDARD RAIL SECTIONS 


AND «D” BRAND OF RAILS. 


NOT A BROKEN RAIL 
Out of 75,000 tons of the sections in service under the heaviest traffic the past winter, many of them in temperatures of 30 degrees below zero Fal. 





The sections and ** D” brand of rails are the results, expressed in practical form, of first finding out the requirements of service, by many years of very « 
track inspections with my Dynagraph and Track Inspection Car, of the condition of tracks and wear of different sections of rails, supplemented by extensive | 


analyses and physical tests of rails. 
1 REFER BY PERMISSION TO: 


Mr. WiLLIAM Buss, President B. & A. R. R. Co., Boston, Mass. Mr. W. D. Otis, General Roadmaster N. Y. C. & H. R. R. R. Co., Grand | ! 
Hon. CHAUNCEY M, Depew, President N. Y. C. & H. R. R. R. Co., Grand Central | Station, N. Y. 

Station, N. Y. | Mr. WILLIAM BUCHANAN, General Superiutendent of Motive Power and }i.)!\, 
Mr. H. WaLtTerR: Wess, 3d Vice-President N. Y. C. & H.R. R. R. Co., Grand Stock N. Y. C. & H. R. R. R. Co., Grand Central Station. N. Y. i 
Central Station, N. Y. | Dr. W. SEwaRD Wess, President Mohawk & Malone Railway Co., 5) | 

Mr. J. M. Toucry, General Manager N. Y. C. & H.R. R. R. Co., Grand Central | Forty-fourth St., New York. 
Station, N. Y Col. E. C. Smiru, President Central Vermont R. R. Co., St. Albans, Vt. 


Col, WALTER KATTE, Chief Engineer N. Y. C. & H. R. R. R. Co., Grand Central | Col. W. E. Hoyt, Chief Engineer B., R. & P. R. R. Co., Rochester, N. Y. 
Station, N. Y. Gen. THos. L. JamEs, President Lincoln Bank, New York. 


The illustrations are short portions of the original diagrams as taken by my Inspection Car as it runs over the tracks at 20 miles per hour showing the 
undulations and deflections of the rails and joints. There are 16 lines of other data on the complete diagrams not here reproduced. 
The car weighs 72,000 Ibs.; locomotives or heavier cars would increase the deflections. 
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Diagram No. 1 shows*both rails, ‘‘ J,” ‘“‘ J’ indicating joints, which,as w bh een are from } to $ of an inch low, the rails in the track appearing to the eye 
much higher in the center than at the joints, having already been overstrained in the head and taken a permanent set. 

Under loads the joints would not only deflect, but the centers of the rails as well, as seen in the diagrams. 

The rails were steel, 44 inches high, 65 lbs. per yard. three years in service, and for 1881 the track was considered good. 

The rails were not stiff enough for the increasing traffic, though making many times a better track than was possible with the iron rails which preceded them. 
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DIAGRAM NO. 3 


Diagrams Nos. 2 and 3 of only one line of rails are from 44-inch 60-lb. steel rails, the first and second years of service respectively ; the rails rapidly acquiring bend 
under modern traffic, become loose on the ties, cutting into them with great rapidity. 


Such rails, unless on good hardwood ties like white oak, would remain in surface but a short time. 





DIAGRAM NO. 4. 


Diagram No. 4 is from the Boston & Albany 95-lb. 5-inch rails after 18 months of service, 
maximum deflections being under 1-10 of an inch. 


Look for an interesting diagram from 18 foot iron rails 


/ 
June 15 , chair joints, in next date of issue, July 13, also see issues of April 6, April 20, May 18, May 25, 





EXAMINATION OF ROADS TO ADVISE AS TO THE MOST SUITABLE SECTIONS FOR THE SERVICE. 





Sections, Terms, Prices and All Information May Be Had by Addressing PA DUDLEY, C.£., No. 54 Pine Street, New York. 


showing a standard of surfacing generally believed impossible, th« 
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Iredell, F. W., ) Park Place, N.Y 

Males, A. S., & Co., Cincinnati, 0. 
Middleton. W.S., 52 John St.. N. ¥. 
Robinson, W.G., 52 Broadway, N. Y. 
Shoemaker, A. T., 115 Broadway, N. Y. 
Railway Interlocking, Switching 


Francisco, Cal. 
Nat Lecks. 
Metcaif, Paul & Co., Pittsburg, Pa. 
Young Nut Lock Co., 15 Bway, 
New York. 
Ore Handling Machinery. 
Brown ae & Conveying Mach. Co., 
Cleveland, O. 
Farrell Fdry. & Mach. Co., Ansonia, Conn. 


a 
Ldserw Mfg. o., New York. ma Se roa ney 
. Johnson Rallroad Signal Co., Rahway, N.J 
Netonai'Paint Worcs, Wilheronaia be. | Morkeanteyyeupeat ce: Galan. 0, 
0 ° > 
Prince Mfg. Co., 71 Maiden Lane, N.Y. Nat'l Switch & Signal Co; Easton, Pa 


Pennsylvania Steel Co., Steelton Pa. 





“Rew York Mfg. Co., 31-83 Fulton St., Ramapo J Iron Works, Hiliburn, Rockland 
atent Law. , 
Hopkins & Atkins, Washington, D.C Unio Switch & Signal Co, Swisvale, Pa 
Rosenbaum, W. A., Times Building, New | wuerpel Switch @ Signal Co., St. Louts. 

. York. Road Rollers. 

mith, Jesse M., 36 Moffatt BI’k. Det..Mich. | Addyston Pipe & Steel Co., Cincinnati, 0. 
Paving (Asphalt), See Asphalt Paving. | Cari n’s Sons, Thos., Allegheny, Pa. 
Paving Bleck (Stone). Enterprise Mfg. Co., Columbiana, O. 


th Bros. and meryene Island Granite | Kelly Co., 0. 8.. Sprin 
. ¥. Pope, R. C., Chicago, 

Rock Drills. 

Arthur Kirk & Son, Pittaburg, Pa 


en. 0. 


i Creosoting So, Jersey City. 
Oe ee Co., Columbas, O. 


L Clayton Air Com FE W’'ks, 43 Dey Bt., N.Y 
Paving. Brick Ay Ce Cee. snes General Electric New York. 

lay Co., Toronto, 0. Ingersoll Sergeant. Rock Drill Co., NY 
Ohio Sewer Pipe Co., Pittsburg, Pa. . 


Rand Drill Co., N. ¥. City 

Rock and Ore Crashers. 

American Road Machine Co , 
uare Pa 


Ohio Paving Co., Columbus, Oo 
Unitea States Fire Clay Co., Pittsburg, Pa. 
Freeman Fire Clay Co., man, 0. 
ee Soe Pittsburg, Pa. Blake, Theo. A., New Haven, Conn ~ 
Mundt & Sons alten se N.Y Farrei) F’dry & Mach. Co.. Ansonia. Conn. 
Ph h Br a Frisbee Lucop Mill Co., 139 Lib’ty St., N.Y 
Phosphor Bronze Smelting Co., Phila., P Nationa! Machinery Co., TiMn, v. 

ones r g O., ~F8. | Pierce & Miller Engineering Co., 42 Cort 
Pile Driving Macntnery. mande &.. N.Y. 
American Hoist & Derrick Co., St. Paul, 


aaa ‘& fons, M., Welland, Ont. Franklin . Miles, Philadelphia. 
ewe v 
Bucyrus St. Shov. & Dredge Co.,Bucyrus,0. Apparates. acing end Metsting 
Cram. &. J. and A. B., Detroit, Mich. | Brown Hotsting & Conveying Mach. Co. 
pee Works, Bay a Mich. | Cleveland, O 
{ 


Kennett 


. 8. Mandy, Newark, N _ | Carson Trench Machine Co., Boston. Mass. 
re Mtg. Co., 96 Liberty St... N.Y. | Interstate Sewer Machine (o., Cleve 
Ryan MeDor © >, Sinceanaet, D. oe here 

yan-MeDora more, . | Sewage Pumping Machine e 
Toledo Foundry & Machine Co., Toledo, 0. Gordon Bteann Pome 0. aghinory Oo. 
Vulcan Iron Works Chicago, Ill. | Worthington, Henry R , 4 Lib’ ty St.. N.Y 
Pipe (Cast Iron). Shatts 


Addyston Pipe and Steel Co., Addyston,®. | J. H & D. Lake Co., Massillon, 0. 
Chattanooga Fdy. & PipeWorks, shatt’ga. | Stow Flexible Shaft Co. (Ltd.), Phila., Pa. 
Donaldson Iron Co., Emaus, Pa Stow Mfg. Co.. arenas N.Y 
Drummond, M, J., 192 Broadway, N. Y. | Mheet Pile 
Glamorgan Company. ym Va. Wakefield Sheet Piling Co., 
How Harrison Iron Co., St. Louis. Chicago. 
Jackson & Woodin Mfg. Co., Berwick. Pa. Stanc-Pipes. 
Lake Shore Foundry, Cleveiand, 0. | Caldwell Co.. W. E.. Louisville, Ky 
McNeal F’dry & Pipe © ‘o., Burlington, N. Cunningham Iron Wks. Co., Boston, Mas 
Mellert F’dry & Machine Co., Reading, Pa. Hodge, #.. & Vo.. fast Hosten, Mass 
National Fdy. & Pipe W’ks, Scottdale, Pa. Riter @ Conley J ittaburg, Pa. 
Pancoast & rs, 23 Platt St., NewYork. Sharon Rotler Works, Sharon, Pa 
Radford Pipe and F’dry Co. Cincinnati, 0. | Stearne Mfg. Co.. Erie, Pa. 
Warren ey & Mach., Co., 160 B’way, N.Y. | 8s. W ind Eng. & Purnp o., Batavia, [ll 
Wood, R. D., & Co., #0 Chestnut St., Phila. Wood. R. D., & Co., #9 Chestnut St.. Phila 
Pipe, ire ‘ lay (Sewer and Culvert). | Si:atlovery. Printing. etc. 
Blackmer & Post. Louis Mo. Chas. F. Keteham & Co % Nassau St. N.Y 
Colum bus Sewer Pipe Co., Columbus, 0. goon Eve Ineglation. 
Freeman Fire Clay Co., Freeman, 0. 58 Warren St., N. Y. 
Lookout Sewer Pipe Co., Chattan’ga,Tenn. ceow THe he Cares. 
Montague & Co., Chattanooga, Tenn. Harvey Steel c: Sar Works, Chicago, Il! 
Ohio Sewer r Pipe Co., Pittsburg, Pa. Steel Castings. 
Park Fire Clay Co., Telephone Building, | Carbon Steel Co., Pittsburg, Pa. 
Pittsburg. Pa. Chester Steel Caat.Co. , #7 Libr’y St.. Phila 
eS Terra Cotta Lumber Co., | Sargent Co., 56th & Wallace Sts., Chicago 
New York. Standard Stee! Castin Co., oO 
United States Fire Clay Co., Pittsburg, Pa. Steel (Pressed). 7 Thurlow. Pa 
Warner, 8. A.. New Haven, Conn. Schoen Mfg. Co., Pittsburg, Pa. 
Pipe Cee Riveted). Steel Plates. 
Seat eee h - Mfg. Co., N. ¥. ney a Co., Pittsburg, Pa. 
pe ron teel and Iron, * b 
Sumner & Goodwin, 15 Oliver St., Boston | Gesner, G. J 21 Sunes 2 Nor 
Pipe (Wyckoff Water). 
Michigan Pipe Co.. Bay City, Mich. 


Monadnock 





Tanks 

U. s Wind Eng. & Pump Co., Batavia, ! 
Pipe Laying (Contractors) Tapping Machines (for Water =a 
Falcon, Jos. G., Evanston, Lil. Gas Pi 

Co. J. H., Pittaburg, Pa. 


Harlow & Co., 2 Pittsburg, Pa. Harlow 
emperatuare Regalarer. 


Pneumatic Foundations. Te 
eee & Barr, 240 ith St., Jersey City, encore Labs om. Co., Peabody, Mass. 
Testi rf aboratory. 

Foren hans , 2 Nassau St., N. Y. Hunt & Cia Dp. # 3th Ave., Pittsburg, Pa. 
ower ammers,. Olin Landreth, Vanderbil 

Forsaith & Co., 8. C.,. Manchester, N. H. ville, Tenn. Sree neem 

Dienelt & Eisenhardt, Philadelphia, Pa. | Riehle Bros., Philadelphia. Pa. 

Pressure Regulator (Steam). Robert W. Hunt Co., “The Rookery,” 

D'Este & Seeley Co., Boston, Mass Chicago, Ti. 


Testing Machines. 
Pressure a ulat ors (Water). Riehle Bros. Testing Mach. Co., Phila. Pa. 


Thermometers. 

D'Este & Seeley Co. "Boston, Mase . 

Standard Thermom. Co., Peabody, Mass. So Co., Peabody, Mass. 
Union Water Meter Co. “Worcester, Mass, The Q. & C. Co., Chicago, Ill 
Freepecting Drilley Electric. Tires (Steel). » tn. 
a Prosser, Thos. & Son, 15 Gold 8t., NY. 
H. & D, Lake Co., Massilion, 0. one ben 


Metcalf, Paul & Co., Pittsburg, Pa. 

Transmission Ma hinery. 

General Electric Co., New York. 

Poole, Robt., & Son Co., Baltimore, Md. 
rench Machines. 


J. 4H, 
_—— & White Co., Paaeeepote 

mee =) Pumping Machinery. 
t iis Edw. P., Milwaukee, Wis. 
Deer rene 5 ne Co., OY and Boe Pa, 

e, Geo. g- Co. and Boston.¢ Brown Hoist. & Conv. Mach. Co., Cleve ,O. 
Buffalo St’m Pump Co., The, Puffalo, N Carson Trench Machine Co., Bosiom. Mass. 
Cameron, A. 8., Steam’ Pump W’ks, ft. of | Interstate Sewer Mack. Co., Cleveland, 0. 


23d St., N.Y. 
Carlin’s Sons, Thomas, Allegheny, Pa. Farabeckios, Hexagonal. Ind. 


Cook I Co., 2G-W05 Marsee. "St. St Tolgcipedes (8. R.). 


is, Mo. Veloc.Car Co.,Three Riv Mich 
Davidson, M. ~ proces Wheelbarrews. = 
Deane St. Pum Co. Wrox, ans. Steubner G. & Co., L. 1. City 8. Y 
Dean Bros.’ St. Pum: ’s,Ind. | Cockbure Barrow & Mach Co., Jersey 
Baier onsen eee | WRERNE. « runecn 

. na. 
Gordon Steam Pump Co. The. Hamitton. Wire Bope. ¥ 5 ac mee 


Goulds Mfg. Co., New York. Trenton Iron Co 


ee ieamonant 


| 
| 
: 
: 
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soos, . WANTS. 


(ards of not morethan one-half inch 
will be imserte@ in this column 
once for 50 cta,, or three times for 
$1.00. Papersent at reqtest only, 
15 cts. additional. 


same week. 


SITUATIONS WANTED. 


CALCULATION OF continuous girders or 


BERGER Wayne Hotel, Detroit, Mich. 


CHIEF ENGINEER by Yale graduate. Mem. 
Am. Soc. Civil HEngrs. Have had 21 
years’ experience in only five companies 
in the hardest and heaviest railroad 
work in this country and in Mexico. 
Desires correspondence with anyone form- 
ing new companies, The very best refer- 
ences can be furnished at the Engineer- 
ing News office, by addressing CHIEF 
ENGINEER. 44-tf 








. M. made some important con- 
tributions to the theory of swing span 
bridges. Kxperience in computing same. 
Address OC. G., care pos Sree 


BRLDGE ENGINEER, M. Am. Soc. CO. E., 
age 82, 12 years’ experience in designing 
and buliding large structures, is open to 
engagement with bridge co, or railroad. 

dress B. ., care Hng. News. 21-6t 


CIVIL ENGINEBR desires position; expert 
transitman and leveler; location, etc.; 
competent to tuke charge of river or 
water work construction; professional 
references. Address J. K., 2154 7th ave., 
New York City. 23-4 


One Hundred Laborers 
and Foreman, 


all well experienced ia R. R. Grading and W. 
W. Excavation, want employment in some 
important construction. 


— ADDKESS—- 
GAETANO D’ELISA & CO., 


37 Main St., Brooklyn, N. Y. 
23-8t 

















WANTED—A position by an experienced 
and reliable drawing checker; has 
six years’ experience in drafting 
with leading bridge companies. Ad- 
dress CHECKER, Engineering News 
Office. 24-3t 


A YOUNG MAN (age 23), just finished sec- 
ond year in civil engineering in a pronil- 
nend ee desires some position 
(field-work preferred) during the months 
of June to September, inclusive; would 
be satisfied with moderate compensa- 
tion. Address ‘J. N. ©.,’’ Engineering 
News. 24-3t 


LEVELER OR TRANSITMAN on railway 
location or construction; have had eight 
ears’ experience; am a fair draftsman; 
ave instruments; would take a situa- 
tion in a city office at a moderate salary. 
P. L., 111 Shaw St., Toronto, — 





ave 








DRASTSMAN.— tounge man, with four 

ears’ experience in making shop draw- 
ngs of bridge and structural ironwork, 
would like permanent position in either 
branch of business. Address B. W. F., 
P. 0. Box 18, Charlestown, W. V - $ 


ENGINEERS, MACHINE MAKBRS, CON- 
TRACTORS AND OTHERS.—Wanted, by 
a young man, situation as bookkeeper, 
or any place of trust; 12 years’ experi- 
ence with a large engineering and ma- 
chinery establishment and thoroughly 
acquainted with the routine of office In 
all departments of foundry and machine 





work; highest references. Address ‘‘R.,”’ 
Engineering News. 24-3t 
RODMAN.—Young man, 21, strictly tem- 


yerate, thoroughly reliable, well grounded 
n mathematics, wants a position with a 
good surveying corps; ready July 1. Ad- 
dress V. L. P., care Engineering News. 


| 


MECHANICAL ENGINEER—Now superin- 
tendent of a manufacturing estabiish- 
ment, will be at liberty by June 1 to 
accept a similar position; 15 years’ ex- 
perience in hydraulic and general engi- 
neering, wrought iron and steel in con- 
struction, transmission of power, etc. 
Address MEM. A. S. M. E., care Eng. 
News. 24-3t 





CIVIL ENGINEER having just finished his 
education in Europe, speaking French, 
Italian, Spanish and some English, 
sires a situation in order to gain a good 


yractical experience; saln-y no ob- 
ect. Address J. M., care Eng. Neve. 
« 


60 Cte Civil E 


ngineer—$3,000. |The Westen Engineering Agency 


ENGINEERING 


Graduated at head of class. 

‘Ten years With prominent railroads 
and bridge companies. 

Railroad constftiction, cefitenit,~ con- 
crete and masonry. 

Bridge Drafting. 

Bridge Designing. 

Bridge Shop Inspection. 

bridge Erection. 

bridge Estimating. 

Two Railroad Tunnels. 


Address ‘‘ 3,000,” 


18-13¢ Care of ENGINEERING NEWS. 
SEVENTY-FIVE DOLLARS given for pos 
tion as Principal Arsistant or Head Dintis 
man at a salary $1,800 per year. Further 
articulars address X. Y., care ee 





ews. 

ea cee ili seieenttecaniittnidainmmgetecipa 
ENGINEER, M. AM. SOC. C. E.; - 38; 
20 years’ experience on roads, railroads, 
sewers, water-works, designing and cou- 
structing engineer and superintendent; 
13 years in executive position; good 
draftsman; steady habits; best refer- 
ences; complete set instruments. Ad- 
dress EVERETT, care Engineering — 


acim Raa aaa ceca 
A COMPETENT MECHANICAL ENGI- 
ner, American, 33 years of age, 10 yeurs’ 
practical experience in England and the 
United States, desires a position as super- 
intendent or assistant with an engineer- 


ing firm of good standing. Address 
*sUPEMINLENDENT.” Care Enugincer- 
ing News. 26-3b 


TWELVE YEARS’ EXPERIENCE on Pre- 
liminary Location and Construction of K. 
R.’s—35 years old; single man; temper- 
ate; inured to camp life. 1 want work. 
H. ©. McC., 709 Bast Jeff. St., Crawfords- 
ville, Ind. 25-3t 


TRACING 
draftsman solicits work in New York 
or Brooklyn, or to be done at home; 
very moderate terms. Apply to N. D., 
care Eng. News. 25-3t 


7 eee ESD 

YOUNG ENGINEER (GRADUATE) exper- 
ienced in designing and detailing struc- 
tural iron work and also sewerage con- 
struction, desires position from July 1. 
Would act as engineer for contracting 
firm. EB. L., 9 Marion St. N. Y. 25-4 


aaccraeeeysiititestentigiaanaasinesapaa ita nTALe 

CIVIL ENGINEER of 20 years’ experience 
on location, construction and mainte- 
nuance of way on railways; part of time 
acting Purchasing Agt., wants position 
after July 1. Address C. E., care Engi- 
neering News. 25-3t. 


MECHANICAL ENGINEER OR CHIEF 
draftsman; experienced in pattern shop, 
foundry and machine shop practice, 
structural iron work, hydraulic and gen- 
eral engineering, superintendence, etc., 
now open for engagement. “WORKER,” 
care ngineering News. 25-3t 


YOUNG MAN, 19, graduate of technical 
school, desires a position at anything; 
several months’ experience on R. R. con- 
struction; capable to do both field and 
office work; also able to do bridge draft- 
ing. H. H. G., Engineering ——, 5 

35-3t 


BRIDGE DRAFTSMAN—Experienced com- 
puter and detailer of railroad and high- 
way bridges and other iron structures, 
wishes a position. Address A. H. 29, 
care Engineering News. 25-3t 


A CIVIL ENGINEER of large and varied 
experience in the location, construction 
and maintenance of railroads, as well as 
in water-works and other construction, 
desires an engagement. Please address 
EMILE LOW, M. Am. Soc. ©. E., Cedar 
Bluff, Va. 25-3t 

ee SS 

JUNIOR MEMBER A. 8S. M. E. desires 
ea has had experience in designing 
yuildings for manufacturing purposes, 
engines and general machinery; is ac- 
customed to oe ae erection of 
work. Address V. D., care Engineering 
News. 25-3t 


GERMAN ENGINEER, 
student, has been employed on marine 
engine construction, ice machines and 
steam and general engine work, desires 
a position with moderate salary. Ad- 
dress P. Z.,, 100, care maceuneeres. Sm 

t 

















e 27, technical 


res 
GOOD DRAFTSMAN AND INSTRUMENT 
MAN—Railroad or city work—desires a 


position; speaks Spanish; best  refer- 
ences. Address H., care Engineering 
News. 26-3t 


eset eicaiticenieaiaipaaeeesenesamncennanissmasniisiiaiaiis 
POSITIONS AS DRAFTSMEN or in survey- 
ing party by two young engineers who 
have just completed a course of engineer- 


ing in college. Good recommendations 
given. Address J. H. ISRAEL, Beth- 
any, W. Va. 26-1t 





YOUNG MAN, with 
mathematics and dra 
sition with civil engineer. 
eare Engineering News. 


sees knowledge of 
ing, would like po- 
& EE O.. 

26-1t 





WANTED—Position on surveying party for 
the summer by student of technical col- 
lege. Address Lock Box 4, Saxton, Bed- 
ford Co., Pa. 26-1t 





AND DRAFTING. — A seat | 


NEWS. 


1120 MONADNOCK BLOCK, 
(CHICAGO, ILL. 


Technical help of every description 
furnished on short notice free of charge. 
correspondence solicited. 


CIVIL ENGINEER—30 years of age, 
years’ experience in railroad, ing and 
city engineering, many years as engi- 
neer in charge of surveys, location and 
construction; also havi extensive ex- 
perience in electric way construc- 
desires a 


location of railways in difficult country, 
and in tunnel construction. Address J. 
W. C., care Eng. News. 26-2t 


A YOUNG MAN—Age 21, 
oe Institute, apne to arr 
a on; permanent sition more than 
a desired; good ea 


"Nt. ; reference. Address 
Y. M., care Eng. News. 26-3t 


RODMAN OR CHAINMAN—With engineer 
location, construction or maintenance of 
way, where would be promoted; hard 
worker; age 20; go anywhere; prefer 
Texas; good references; two years as as- 
sistant to engineer electrical street rail- 
ways. R. G., 816 N. Flores St., San An- 
tonio, Tex. 26-3t 


SITUATIONS OPEN, 





eleven 








of an old-established general city engi- 
neering business in all its branches; will 
give steady employment. Would prefer 
man with some capital to take an inter- 
est in business. This is a first class 
chance for good man who is looking for 
_  @ location. Apply to M. K. H., care 
__Eng. News. 23-4t 
WANTED—A first-class mechanical and 
mill draftsman; one who is conversant 
with machinery, both as to designing 
and general data; also power transmis- 
sion; must be up on taking off quanti- 
ties; not over 40 years old. Address, 
with references and salary expected, 
JAMES STEWART & CO., St. Louis, 
Mo. 25-2t 


SUPERINTENDENT of a large water and 
electric light works. Reply, stating age 
and experience, giving salary expected. 
Address WESTERN, care Engineering 


MISCELLANEOUS. 


LONDON “ENGINEERING’’—From July 1, 
1889, to Jan. 1, 1892, bound or unbound. 
Cc. W. B., care 











State condition and price. 
Engineering News. 


A LETTER IS AT THIS OFFICE addressed 
to L._O. N., whose address we have not 
got. Will L. oO. N. please send address 
so that it may be forwarded? 


ENGINEERING NEWS of Dec. 12 and 
Dec. 19, 1891 (Nos. 50 and 51, Vol. 26). 
Will pay_25 cents each for clean copies. 
Address R. M., care Engineering oly 

it 


ONE HUNDRED (100) HORSES 


AND CARTS 
WANTED AT ONCE. 


Steady work until Jan. 1. Address 


GRANT & QUINN, 
Pottsville, Pa. 21-3 


ROOMS FOR RENT, without board, in 
private house, facing Lake Michigan, and 
only four blocks (4 mile) from north en- 
trance to World’s Fair Grounds; engage- 
ments made; references exch ‘Aa. 

















dress WM. F. HUNT, 5126 t End 
Avenue, Chicago. 25-tf 
THERE are letters awaiting ‘Aqua,” 


“Adams,” L. O. N., C. M. and “Athos” 
at this office in answer to advertise- 
ments in these columns. ENGINEER- 
ING NEWS. 


FOR SALE OR EXCHANGE. 


FOR SALE—Transit, Buff & Berger, with 
telescope level, vertical arc, micrometer, 
a A 1 condition; a rare bargain. Ad- 


G. 8. W., 229 McDougall Ave., De- 
troit, Mich, 26-3t 


RARE OPPORTUNITY.—James W. 
—, mrp, vaiee for a 
ngineering News for . 
180, 1890, 1891 (except Nos. 30 and 45) 
and 1892. Address him direct for prices. 


UNBOUND VOLUMES OF ENGINEERING 
NEWS for sale in excellent order. All 
ale — =. 7, 1889, to December, 

. No fewer than one year’s numbers 
wh sold. ” ~ 














A. R., care Eng. News. 





When You wan; 


AN 
ENGINEER, INSTRUMENT \\ 
DRAFTSMAN, 


NOTIFY 


The Engineering Employment Bureau 


511 THE BASTABLE, SYRACUSE x. 


OR 


The first mcy establish f 
Engineering Help exclusively: for furnishing 
FOR SALE OR RENT. 
1 Harrisburg steam 1 
one year old for sale or rent, w! h -_ 
29x15 Farrel crushers, with Amos 9x14 
and ers, all complete {nclud- 
ing belting and sc 
1 10x20 Farrel crusher, with Atlas 9x14 
a Lidgerwood boiler: screens 
16x10 30-in. fase locomotiv 
on H. K. rter’ a ae 
26. Used two years, SEU". page 


50 tons 16-in. steel T 


rails, nearly n. 
Address H. 8 CASWELL, Wakenai’ 1 


Sa 
PATENTS 
requiring introduction and pla, ing on 
market. Address, giving full particulars, 

Railway Specialties preferred. 
** PROMOTION,” 
68—115 Broadway, New \ ork, 
| OFFER FOR SALE 


3 Ingersoll-Sergeant Straight. 
Line Air Compressors, 


used for seven months only. ; > 
ST. CLAIR TUNNEL. Steam an) a 
cylinders all 20in. by 24in. Thess 
Com ressors were run not to exceed 65 
revolutions and 22 lbs. air pressure. 
Also three 3-in. ‘‘Sergeant Drills.” 


F. W. IREDELL, 
Havemeyer Building, 
10 CORTLANDT ST., NEW YORK. 


a 
STONE CRUSHING PLANT. 





One Brennan-Young Crusher, 10 x 25, Boiler 
and Engine, Conveyor Belt and Carriers, 
Screen and Bins; complete in every respect 
100 Tons 30-Ib. Rails in prime condition. 

J. C. SAXTON, 


52 Broadway, New York. 
aS 


SAWED TO LENCTHS tor 
Vaults, Kilns, Furnaces and for Con- 
tractors’ and Builders’ use generally. 


RELAYING. We own 1,500 tons of 
60-1b. Steel Tee Rails in first-class condi 
tion for relaying. Price low in lots to 
suit buyers. Write or wire. 





ROBINSON & ORR, 
s 419 Wood St, Pittsburg, Pa 


HOISTING ENGINES: 1 Li ‘wood 10-in. 
x12-in. double cylinder, uble drum, 
Saxe ft.; 1 Otis sa oo 
cylinder mining e, . x 60-in. 
drum; 1 Mundy 8%x 12-in. double cylin- 
der, double drum; several other hoisting 
. es; de ; tools; 100 tons 30-lb. 
steel rails; boilers; engines; 





2 Schuyler 

os complete with 2,006-c. p. lamps; 

T. & H. 1, p. lamps; 50 Ingersoll 
drills; compressors; pumps all sizes; 


tanks all sizes; steam shovels; dredge; 
road roller; Gates’ crushers; No. 4, No.5 
pipes: crushers; scrapers; ice machinery; 


8; contractors’ tools. W. 8. MID- 
ETON, Machinery and Raiiroad Suy- 
plies, 52 John St., N. Y. 
ENGINEERS’ TRANSITS AND LEVELS 
FOR SALE. 
Two Heller & Brightly engineers’ plain 
"One Hell & Bright! 
ne Heller engineers’ level. 
One Gurley 5-in. engineers plain transit. 
Two Gurley 20-in. engineers’ levels. 
Instruments are all nearly new, and are 
now in the hands of the makers for thor- 


ough overhauling and adjustment. Ad- 
J. L. LUDLOW, Wilson, N. C. 


MACHINERY FOR SILL 


Crushers and Road Rollers. 

Hoisting Engines and Machinery 

Contractors’ Tools and Machinery of 
every description in stock. 

Brick Plant Machinery. 


dress 








THOMAS CARLIN SONS 


Cor. Federal and Laycock Sts.. 
ALLEGHENYV, PA. 








NATIONAL PAINT WO! 
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WILLIAMSPORT, PA. 


—THE ONLY MANUFACTURERS OF 


ELLIOTT’S ASPHALTUM PAINTS, 


IN ALL COLORS. 


RKS. 


MIXED READY FOR USE. 


THE RECOGNIZED STANDARD FOR QUALITY. 


SALES IN 1879, 1,000 BARRELS. 


SALES IN 1889, OVER 10.000 BARRELS. 





Weehawken Viaduct and Elevators, Passaic Rolling Mill Co., Builders, Painted with Elliott’s Asphaitum Nos. {5 and 58. 


In the ee of our paints we use only the very best Lead, Zinc, Minerals, Coloring Materials and Crude Asphaltum, ground in and thinned with 


PURE LINSEED 


ARE NOT AFFECTED BY THE CASES AND ACIDS RESULTING FROM COMBUSTION OF COAL. 
WORK FREELY AND EVENLY WITH A FINISH EQUAL TO THAT OF VARNISHED WORK. 
ARE CHEAPER AND AS DURABLE AS ANY FIRST CLASS PAINT IN THE MARKET. 
A NON-CONDUCTOR OF HEAT AND WILL STAND 300 DEGREES. 


Ten Years’ practical experience with our Paints has resulted in their use and adoption as the standard for quality by nearly all of the leading railroads 
uf the country, Bridge Builders, Iron Works, Car Works, and corporation trade generally. 


Are Uns 


for Depots, Freight Cars, Bridges (wood or iron), Tin or Iron Roofs, Water Tanks, Houses, Barns, Vessels, etc., etc. 


To show the popularity of our goods, we mention a few of our customers and a few large structures painted with our Paint: 


Central Viaduct, Cleveland, O. 

N. Y. C. & St. Le R. R. Viaduct, Cleve., O. 
New C. 0. R. R. Bridge, Cincinnati, O: 
Poughkeepsie Brid 

New London Draw Bridge. 

Denver Cable Road 

Cantilever Bridge, Niagara Falls. 
Harvard Bridgé, Boston, Mass. 

U.S. Gov. Heavy Ordnance Works. 


Union Bridge Co. 

Vhoenix Bridge Co. 
Keystone Bridge Co. 
Edge Moor Bridge Works. 
Pencoyd Iron Works. 

Passaic rapa Mill Co. 
Standard O 
New York Central & H. R. R. Co. 
Boston & Albany R. R. 


Boston e Maine R. R. 

N. Y., N. H. & Hartford R. R. 
Pennsylvania R. R. 

Richmond & Danville R. R. 
Atlantic Coast Line. 

East Tenn., Va. & Georgia R. R. 
Texas Pacific R. R. 

Illinois Central R. R. 

Chi. & Northwestern R. R. 


| Chi., Bur. & Quincy R. R. 


Louisville & Nashville RK. R. 
Ohio & Miss. R. R. 

Col., H. V. & Tol. R. R 
Lake Shore & M.S. R. R 
Western N. Y.& Pa.R « 
Southern Pacific R 

A., T. & S. Fé R. R. 
Missouri Pacific R. R. 


Samples, Price-Lists and References from those who have used and are now using these paint n your vicinity furnished on application. 


RAILROAD TIES, 
Telegraph and Electric Line Poles. 





We can furnish in large quantity Oak 
and Chestnut Railroad Ties, Tele- 
graph and Electric Line Poles, 
direct from camp, by canal or rail Also 
Sawed Timbers from our mill. 





YORK FURNACE LUMBER C0., 


Colemanville, Lancaster County, Pa. 


A Treatise on Hydraulic and 
Water Supply Engineering. 


J.T. FANNING, Consulting Engineer, 
” Minneapolis, Minn. = 


The most complete "theoretical and practical 
treatise Fad — =. ene oe jects; writven = 


the toe conenams pt ay public wor ween. = ences 


4 65 Sis panes. 200 tituscratie ns, many ae ulas. 
Price, a For sale by ENGIN ERING NEWS 
PUBLIL ‘G CO. 





FOR SALE—Tweive mills manufac- 

core tp rere re, Dae wy Be 
. Tress 

"Ss PO CEMENT MFG. CO., 


RTLAND b 
Warner’s, Onondaga Co., N. Y. 42-tf 





FOR SALE—100 tons 30 and 25-Ib. steel T- 
z = ee on Blooms- 
u rs, gage, 
and condition, f. 
Bradford. 


Merriman’s 


Treatise on Hydraulics 


This is a comprehensive, practical work 
treating of bydrostatics, theoretical 
hydraulics, flow of water through ori- 
fices, weirs, tubes, pipes, canals and 
rivers, measurement of water power, 
ae motors, naval hydromechan- 
ics. 


Fourth edition, 8vo, cloth -_ pases, 109 
illustrations, 25 tables, many form 
Yor sale Engineering News "iblishing 





A CATALOGUE OF Books for sale by En 


rails 
0. b. cash | gineering News Publishing Co., Tribune 
Division 


New ae ee ae ae & ae are Builoing, New York City, giving Prices 


gree, w eight 8 an in first-class 
a. cash Bradford, Pa. 
& NEARING, Bradford, Pa. 


as order, | and Terms, will be sent freeon applica 
tion. 


Contractors 


will find current prices of 


Materials 


on page XI. of this issue; 


and 


on pages XI., XII, XIIL, 
XXIX., supplies and 


Machinery 


are advertised by representative dealers, 


XXVIIL., 





_XXVITT ENGINEERING NEWS. 
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ESTABLISHED 1877. INCORPORATED 1883. CAPITAL (PAID = Seer. 


San Frundioke Bridge Company. 


\Patent Exea 


avato 
| Now (1892) succes! r 













J. MCMULLEN, Pres, GEO, w. carr. M. Am. Soc, 
J. M. TAYLOR, Sec, and ice-Pres. TR 3 Locicwoop } fngrs 
Treas. H. ERUSL ¢ Chief f Engineer. H. L. GOOPE 


coe _§ WORLD BUILDING, NEW YORK 
OFFICES: { sAN FRANCISCO, CAL.; SEATTLE, WASH. 


Civil Engineers and Contractors. 


SPECIALITIES: j for Economic .il -bxeavation of Canals; for Suction 
Dredging; for Filling and Reclamation of Low Lands. 


CORRESPONDENCE SOLICITED. 


Sah ee ae ee 


San Francisco Bridge Co.°s Suction Dredge Working tor U. S. Gov., Gakiand, Cal., Discharging through 55700 ft. Pipe. 
WILL DIG AND PUT ASHORE ANY MATERIAL, ROCK EXCEPTED. 


Machines at Work at Boston, Mass., Oakland, Cal., and Honolulu, Hawaiian Islands. 


Bucyrus Steam Shovel & Dredge Co,, i 


In Five Sizes for Railroad and 
STEAM SHOVELS #252 Ss 
Handling iron Ore, doale Ete. 
2 Am meee sae ag for All a nw aS 
rposes evator r ! Neo ! 
STEAM DREDGES Clam Shell, Suction. Special Sa = 
Machines for Special Work. | { v vei. 
BOTH HAND AND STEAM | "So 7-3oeee- ; eaeooe 
Tig) CAPACITIES. 10 to 35 TONS. | conTRACTOR FOR DREDGING AND 
HARBOR IMPROVEMENTS. 
WITH EITHER DROP or Fuller Building, JERSEY CITY, N. J. 
PILE DRIVE 4 § STEAM HAMMERS. 1164 BRYAN ST., SAVANNAH, Ga. 


ADVERTISE CONTRACT WORKS 
SOUTH MILWAUKEE, 
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San Francisco Orrice : Geo. W. BARNHART, 4 SUTTER 87. 


OTIS & CHAPMAN, 
STANDARD GRAVEL AND HARD PAN 


EXCAVATOR, 


MANUFACTURED create BY 


John Souther & Co,, 


BOSTON. 
Earth displaced at ONE-QUAR- 
TER LESS EXPENSE 
than by any other 


anneal machine.- 
To Whom it May Concern: 
I hereby ont that I have used the Otis patent improved Steam Excavators the past 
twenty years, kinds of earth excavation, and neeve it to be the best dry land excavator 
in use, and the eal one that will work successfuily in hard pan material. [ have excavated 
and put into —; ve million yards under one contract for making land in Boston; witn two of 
+ hese machines I loaded from seventy to eighty thousand yards per —, G. MUNSON 


The Victor Excavator. 


We are noW Prepared to show, by unrefutable fs, that Oar excavators a way ca long ahead 
competitors. It received the highest premium, in the face of the powerful opPositi mn of two Bmp ope ee 
peat us. It is now admitted by a'l who have 

used the different ki of Excavators 
that the Victor is the best one on the 
market. It is the most powerful 





















which avoid all 
ae 


3 
Q 
un 


el bridges 

—.. It has loaded on to flat cars 3,19 yds. 
im 10 hours, ‘ond ean excavate a 

of material that can be aug by 
any other Excavator ever built, and 
more of ® Send for 








M. BEATTY & SONS, 


WELLAND, ONTARIO. 






HOISTING ENCINES, 


Saws and Stone Derrick Irons. 


Centrifugal Pumps and other 
Contractors’ Plant. 





DU BOIS. | BOLLER. 
Strains in Framed Structures. 
8th edition. 4to, cloth............ $10.00 Iron Highway Bridges. 
GREENE. | 4th edition. &vo, cloth.............. $2.00 
Graphics. BENDER. 


Part lI, ROOF TRUSSES. 
sth edition. 8vo, cloth 


PartiL oo TRUSSES, 


Designs of Metallic Bridges. 





ENGINEERING NEWS. 


Dredges, Ditchers, Derricks, Steam Shovels, 


Horse - Power Hoisters, Gang Stone 





STANDARD WORKS ON BRIDGES, ROOFS, Ete. Gur edits. 


2d edition. 8vo, cloth............... $2.50 


XXX 


THE MARION STEAM SHOVEL co. 
MANUFACTURERS OF 
BARNHART’sS STEAM SHOVELS, 

Wrecking Cars, Dredges, Railroad Ditchers, and Ballast Unicader. 

All of our Machines guaranteed to give entire satisfaction, otherwise may be returned 
our expense, 

For other information, 
Photographs, Catalogues and 
Discounts, address 


THE MARION 
Steam Shovel Co., 


599 West Center St., 
MARION, O. 





BARNHART’S PATENT BALLAST UNLOADER 
JAMES CLARK, President. ALLEN B. HOWE. Vice-Pres. JOHN K. HOWE, Sec. & Treas. 


Osgood Dredge Company, 


37 State St, ALBANY, N. Y, 





Dredges, 


s ¥- 
| rd “WWE Ditching Machines, 
Derrick Cars, 


Excavators. 


IN D USTRIAL WORKS, 


BAY CITY, MICH. 





CRANES, RAIL SAWS, 
WRECKING CARS, TURN-TABLES, 
STEAM SHOVELS, TRANSFER TABLES, 
PILE DRIVERS, FREICHT CONVEYORS. 


(}URIE DREDGE MANUFACTURING CO, 


Tenth and Hickory Streets, KANSAS CITY MO. 


‘Manufeters of IMPROVED DREDGING MACHINES | 


HOISTING yo tn gt A M E R i CA nN 
wer and 
DER, Sith ihasiees 
atent friction 
rita. ore HOIST & DERRICK CO. 


miyie, Bid e, SING ole fe - 
ST. PAUL, MINN. 


Single and Double 
Chicago, 48 So, Canal St 


Drum, friction and 
direct 
Cincinnati, Carew Bidg. 


motion MINING En- 
gines. Four, six ano 
eight spool, ae 


ing BHLDG wet it pregell - 


eateae. Dou 
ble fiction meen doubk 
m DOCK 


BUILDING and PILE DRIVING Engin -. Quick 
motion. friction geared COAL HOISTIN Engines 
Powerful Sara und rae link motion anc 
A RY Engines. WITH OR WITH 
Any amount of reference giver. 










SEND POR LATEST 


CATALOGUE. 
J. 8. MUNDY. 22 to 34 Prospect St., Newark, N. J. 


ATLANTIC DREDGING CO. 


tw 
i I 


Re 








4th edition. 8vo, cloth.............. +50 
PartIll. ARCHES. BURR. HOISTING ENGINES.—Steam pump en- 
2d edition. 8vo, cloth...........- +-.$2.50 : ] 
FOSTER. Stresses in Bridges and Roof Sit racine: bath new and second had, 
specialty. ite y, stating just 
Wooden Trestle Bridges. russes, etc. CONTRACTORS FOR what you want. Over. 400 machines, new 
seccnd- . esc an 
Ute, COD. 5s. cas..>saceodistiibesstte $5.00 7th edition. Svo, cloth....... ...... $3.50 RIVER & HARBOR IMPROVEMENTS eS ace et fess eoned. 8. O. 
FORSAITH & GO.. Machiniste and Mo: 

For Sale by Engineering News Publishing Company, New York. 31-33 PINE STREET NEW YORK } chinery Dealers. Manchester, N. H. 
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SOOYSMITH & COMPANY, Conrtractina Encineers. 


MAIN OFFICE: MILLS BUILDING, BROAD AND WALL STS., NEW YORK, 


Plant Always Ready to Bulid in Any Part of the Country, 


BRIDGE PIERS, 


Pneumatic Caisson Foundations, Tunnels, Marine. Piers, Docks, | - 


light-houses, Etc. The Freezing Method 


Now in use by us, and for which we control the American Patents, make the construc- |’ 


uion of Subaqueous Tunnels, Dee ——— Foundations Shafts, Etc., practicable in soft 
or water-bearing ground. and to depths hitherto unattainable. 





| Among the Works Built by Us arethe Piers and Foundations ‘o, 
the Following Large Bridges: 
‘eae the Mississippi River, at ne piety, me for the cme Fe 


tral 
Missouri River “ Chi., la Par 
. ita Fe System 

Chicago & Alton R. R. 
Baltimore & Ohio R. R, 
Huntington System. 
_— a System. 

, ‘stem. 
ithe, x. connecting eee Ind. 


_}Now IN PROGRESS. 


* Seer. Tex. 

= Needles, 

River, at Omaha, Neb 
“Sioux at la 





ses.eee 
at Br: 
° 
2 
< 
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MORPOLK & VVESTERNAR.R« 

OVER COMIC RIVER 
304: o 
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DAL EROSION KD D 
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~eunr BY e 
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oan. oN OR. 
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ROCHESTER BROCE & RON WORKS. THE PHEEWIX “BRIDGE COMPANY. 


DESIGNERS & BUILDERS OF 


g¢ Wrought Iron & Steel Railway 
BRIDCES. 


Both permanent and draw spans; alsc 
Elevated Railroads, Iron iaducts 
ms Piers, Turn Tables, Plate Girders, Roofs. 
Tanks & General [ron Work for Build- 
ings; also Continuous Riveted Wrought 
Iron Pipe with Expansion Joint. 


CAPACITY OF WORKS 
1,500 TONS PER MONTH 


THE :RINGES’ METALLIC PAINT ‘* PREVENrS wow nusTino, 


as Ska Geir oe IS ECONOMICAL and DURABLE, 
THE PRINCE MANUFACTURING CO., FAR BETTER THAN RED LEAD, 
71 Maiden Lane, New York. AT ONE-QUARTER THE COST. 


| CHICAGO DRAINAGE CANAL.—AN AB- 
| gtract of the report of contract lettings on 
| 14 sections, giving names of lowest bidders, 


THE MT. VERNON BRIDGE CO., 


&e| 





iron & Steel Bridges, total amount of the contract is $10,696,755, 


Buildings, 
and the information is of great value to 
contractors. Published in ENGINEERING 


MT. VERNON, 0. STEWS Jone 80. 160 Price. 15 cent 
daa na TURNBUCKLES. 


Guaranteed stronger than any 
buckle on the market. Only buckle 
ae that has a perfect wrench 
0 


‘ CENTRAL IRON & STEEL CO., 





H.L.GREEN &CO., 
46 Lake St., Chicago, Ill. 


BRAZIL, 


Western Agt. { IND. 





PATENT METALLIC 


SKYLIGHTS. 


WITHOUT PUTTY. 


Perfect Construction for Railroad muthabiing. 
Factories, etc., where Large and 
Lights are required. Thousand of feet in use. 


SEND) FOR ILLUSTRATED CATALOGUE. 
VAILE & YOUNG. Baltimore, Md. 
T. C. SNYDER, Prest. H.P. BALL, Sec'y. JAS. H. RICHARDSON, Treas. . 

LIFFORD HOLBROOK, Vice-Prest. T. C. BELDING, Supt. 
ESTABLISHED 1877 


THE CANTON STEEL ROOFING vt, 


MANUFACTURERS OF 


Patent Steel Roofing, Corrugated Iron, Etc, 


PATENT EAVE TROUGH, CONDUCTOR PIPE, ETC. 
CANTON, O. 








Continuous 


Railroad Bridges and Heavy 





————_—_-OF FICHs :-—_—_— 
410 Walnut St., Philadelphia; Phoenixville, Pa.; 49 William St. 
New York; 931 The Rookery, Chicago, lll, 


ENCINEERS AND BUILDERS OF 


BRIDGES, VIADUCTS, ROOFS, TURNTABLES, 


ELEVATED RAILROANS, OCEAN PIERS, 
AND ALL STRUCTURES OF IRON AND STEEL. 
All Work Done on the Premises—from Ore to Finished Bridge. 


CAPACITY OF BRIDGE WORKS, 40,000 TONS PER ANNUM. 
Estimates and Special Designs will be Furnished on Application. 
DAVID REEVES, President. 


we H. REEVES, Coerel pete. SEY MOR P. THOMAS, Resident Engine: 
RANK T. DAVIS, Treas: Ne 


SOHN STERLING ‘DEANS, ¢ Chiet Engineer, A. C. ‘STITES, Resident Engineer, Chicago 


MO. VALLEY BRIDGE & IRON WORKS 


LEAVENWORTH, KAN. 


A. J. TULLOCK Prop 


MFRS, AND BUILDERS OF 
Wrought Iron, Steel, Howe Truss 
and Combination Bridges, Turn Ta. 

















bles, Draw Spans. Roof Trusses, 
Piers, Suostructures, Foundations. 
Etc.. Etc. 





VAILE & YOUNG'S BOSTON BRIDGE WORKS. 


+ ANDREWS, Proorietor. 70 KILBY ST., BOSTON MASS. 





DESIGNERS AND BUILDERS OF 


Wrought tron Structural Work 


Y DESCRIPTION. 


SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. 
Works on Grand Junction Railroad. 


‘WISCONSIN BRIDCE & IRON CO.., 


MILWAUKEE, WIS. 
RAILROAD AND HIGHWAY BRIDCES, 


ROOFS AND STRUCTURAL IRON. 


Works at WAUWATOSA, WIS, Southern Office, 413 East Houston St., SAN ANTONIO JEXAS: 
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THE KING BRIDGE COMPANY, 


IRON AND STEEL BRIDCES, VIADUCTS, BUILDINGS, ROOFS, ETC. 
- Office and Works: CLEVELAND, OHIO. NEW YORK OFFICE: Room 520 Welles Bldg., 18 Broadway. CHICAGO OFFICE: 1105-1107 Rookery. 


WROUGHT IRON BRIDGE CO. 


Iron and Steel Bridges, Girders, Turn-Tables, Buildings and Structural Work. 
OFFICE AND WORKS: CANTON. OHIO. 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE, 1105 OWINGS BUILDING, CHICAGO. 


Ww. W. CURTIS, Western Representative. 





ae UNION BRIDCE co., Robt. Grimes, Pres. Walter Hawxhurst, Vice-Pres. W. 8. McCord, Treas. KE. E. Bucha Se 
orrwons: { Te daregrasilingy Mymeisy sv ELMIRA BRIDGE CO., 
ar rT eo ATT) er KK MS + tg (LIMITED.) 








BNGINEERS AND MANUFACTURERS. 


Steel and iron Bridges, Roofs & Turntables, 


ELMIRA, N. Y. 


‘ OFFICE & WORKS: NEW YORE OFFICE: 
Works: Athens, Pa —— NN. FY, 18 BROADWAY 
HENRY W. OLIVER, Presid SCHULTZ, C. E., Vice- . SCHULTZ, Secretary 


SCHULTZ BRIDGE & IRON COMPANY, 


PITTSBURG, PA. 


\ 8. Maurice, 
4 Edmund Hayes, C. Macdonald, 


Civil Engineers, 







AND 
SE Constructors of Iron and Steel 
ee — Viaducts, Roofs, Ele- 
< vi Boieeets. Marine 
‘ e 


RN OFFICE GENERAL OFFICE AND WORKS 





SHIFFLER BRIDGE COMPANY. 


MAIN OFFICE AND WORKS: | BRANCH OFFICES: 


EDWIN THACHER, Consulting 
FORTY-EIGHTH STREET and A. V. BR. R. 


OLAF HOFF, en ae 
— PITTSBURGH, PA.— 602 Oncida "Block, Minneapolis, Min 


PENNSYLVANIA STEEL COM PANY, 


En 
iain 6 Sireet, Louisville, Ky. 


No. 208 SOUTH FOURTH STREET, PHILADELPHIA. STEELTON, PENNSYLVANIA. 
STEEL RAILS OF ALL PATTERNS IRON AND STEEL BRIDGES, 
FROGS AND SWITCHES for All Tracks | GIRDERS AND BUILDINGS 


PENCOYD IRON WORKS, Prycovp Rainey & CORSTRUGTION COMPANY 
WROUGHT IRON AND OPEN V HEARTH 1 STEEL. BRIDGES, viaDucTs, “TURNTABLES, Etc. 


AMERICAN BRIDCE & IRON COMPANY. 


OFFICE AND WORK 
ROANOKE, WA. 


S. WALTON, President. CHAS. C. ere tin trent Engineer 


ane .. ht Ww ae <. oe eae LL. 
CHICAGO BRIDGE & IRON COMPANY TE cm 
‘ Establis ond 1868 


neorpor peed a 1887. 


Metal Bridges, Girders, Turn-Tables and Buildings. PENN BRIDG E COMPANY, 


psy teres ae eee a nee 
OFFICE AND WORKS: 


WASHINGTON HEIGHTS P. O., CHICAGO, ILL,| BRIDGES AND STRUCTURAL | MATERIAL IN IRON OR STEEL 


W. H. BITC CO Treas 
FRANK CONGER Vice-Prest, 3+ R. WILLIAMS, Secy, 3 we MANDO Engr. | JAMES NEI LEON, President. Zz - &, KENNEDY, C. E FOWLER. Chi et En nicineer 
anager. y and T 


Groton Bridge & -Manfg. Go., | THE YOUNGSTOWN BRIDGE CO., 


——MANUFACTURERS OF—— 


RAILROAD AND HIGHWAY BRIDGES, TRON AND STEEL BRIDGES 


eg ee See oo Roofs, Turntables and Structural Wort 
Secunia ak Gildan a Geneteenth aie: ane otraants sunenn. YOUNGSTOWN OHIO. 
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ANDERSON & BARR, 


ean AND tain ACTORS. aes 





J Pneumatic Work, Deep Foundations and Tunneling in Soft Materials 
: CONTROL THE PATENTS FOR THE AUTOMATIC DREDGE AND ANDERSON SYSTEM OF TUNNELING. 
Address 240 11th STREET, JERSEY CITY, n J. 


F. J. MCCAIN & BRO, Contractors forthe Erection of IRON BRIDGES, BUILDINGS, ROOPS and VIADUCT 


ROOM 431 THE ROOKERY, CHICAGO, ILL, 


THE TOLEDO BRIDGE COMPANY, 





CARL BINDER, MAURICE SEIFERT 


BINDER & SEIFERT, 
CONTRACTORS AND CONSULTING ENGINEERS. 





WOODEN, COMBINATION, IRON AND STEEL BRIDGES, VIADUCTS Successors to THE SMITH BRIDGE COMPANY, 
Room 608 menal beomsenes. Mlbden. 0 Saneepn OF aoareeinn, BA TOLEDO, OHIO, 


S:Tixcineits Axo cowmacrons'—[FRAILROAD AND HIGHWAY Baioces. 


ENGINEERS AND CONTRACTORS. 
F. W. BARKER, Pres. PAUL WILLIS, Sec. and Engr 


~o cks, Bridges, Trestles, Buildings Ne iy ae 


29 BROADWAY, NEW YORE, 


THEODORE COOPER, 


Cc 1 Builders of Briéses Viaducts post ymteagt all kinds of —~ a [ron Structures. 
onsulting Engineer, OFFICE, 614 FIRST NATIONAL BANK eatin LbiNe, CHICAGO. 
No. 35 BROADWAY, NEW YORK. WORKS, GRAND CROSSIN 

Briuges. Elevated Rat)roads, Station and Shop Buildings, Piers, Ferry Houses, or other 
otructures. Foundations, General or detail plans, estimates, specifications, and superinten- C ood A Vi & id N a = i D CG FE C O 
dence of construction. Reports made upon existing or proposed structures. %§ 
ener 
DANIEL R, COFRODE. LOUIS P. EVANS. WILMINGTON, © 


OF RODE 6: AAP A Iron and Steel Bridges. 
Engineers and Contractors, |uoos sowmoornm “ao stoconat How vox 


LL 
DESIGNS FURNISHED IF REQU Ae aE RAuUR: Presa. Ww. G.240088, . & Treas. J. H. HILTON, oe 
Railroad Bridges & Trestie Work. Mill & Factory Buildings, Etc. 


8. EK. CORNER FOURTH AND WALNUT STS., PHILADELPHIA, PA. THE MASSI LLON BRIDGE CO. 


"" SHAILER Qa SUNMICLAU, 235 Ie Sree eran ® 
Goourber & Co, ENGINEERS AND CONTRACTORS ier & Builders} toledo Office: Darst Block, Adams Btrest. Ohicago Office: Oslumet Building, Lasalle 81. 
BRIDGES BUILDINGS AND SUBSTRUCTURES POTTSVILLE IRON & STEEL CO., 


S. Ww. FRESCOLN, WT 
ENGINEER & CONTRACTOR, evr 
World Building, New York. BUILDERS OF BRIDGES, ROOKS, VIADUCTS, TURNTABLES, 


Bridges, Iron and Steel Structures, Pneumatic Foundations, Tunnels, Docks, Subaqueous and And all kind of CONSTRUCTED WORK of STEEL and IRON. 
arbor Work. Water-Works, Sewerage, Steam, Electric and Cable Railways. Office: NO. 226 SOUTH FOURTH STREET, PHILADELPHIA, PA. 
WORKS : POTTSVU.LE. PA. 
W. C. LIVENCOOD, 


SONTRAOTOR. . 
Bridge and Trestle Work, Dooks, Buildings, | Ky 
Ereotion of Iron Work, Fto. 


DESIGNS FURNISHED IF REQUIRED: 
Office, 328 Chestnut St., Room 57, Philadelphia, Pa. 


AI 


Watts Cooke, President, W.O, FAYERWEATHER, Treasurer. @. H. BLAKELY, Enginee: 


PASSAIC ROLLING MILL COMPANY ee : bees 


Works at PATERSON N York OMce, 45 Broadway. 


RIDGE BUILDERS. 


sae Nrgagh) Ince ‘. Steel Railroad and Highway Bridges, Viaducts, Roofs, Depots, Turn 
eva 

aes acturers of ‘all kinds of Iron and Steel Work for Bridges an Buildings. Plans and 

tetimates furnis' 


i 
L. M PITKIN F, L. CHAMBERLIN, H, P, HEPBURN, Cc. F. LEWIS 
President. Secretary. Eng. & Gen: Agt. 


Baga bon. | Bouscaven’ s Specifications of 


THE VARIETY IRON WORKS GO., Tron and Steel Highway Bridges, 25 cenis. 





5 ORES NOT CLEVELAND » OHIO. re OBEE NG. 3. ie oe KANDELER, i/o oases, CHICAGO. 
Steel and Iron Bridges Roofs, Turntables, Buildings and Structural Iron Work ENGINEER AND CONTRACTOR. 





BRIDGES 4ND BUILDINGS. 
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ELECTRIC MOTORS 


FOR THE ECONOMICAL OPERATION OF 


RAILROAD AND MACHINE SHOPS, MILLS AND FACTORIES. 
Flectri¢ Traveling Cranes, Hoists and Derricks. 


THE IRONWORK OF ALL THE BUILDINGS AT THE 


WORLD’S FAIR, CHICAGO, 


WAS RAISED INTO POSITION BY OUR MOTORS, OPERATED BY CURRENT FROM GENERATORS CONSTRUCTED 
BY US. 


GENERAL ELECTRIC COMPANY. 


BRANCH OFFICES: 


44 Broad Street, New York. | 620 Atlantic Avenue, Boston, Mass. 
178 and 175 Adams Street, Chicago, Ill. Gould Building, Atlanta, Ga. 
Fifth and Race Streets, Cincinnati, O. | 

















509 Arch Street, Philadelphia, Pa. 
401-407 Sibley Street, St. Paul, Minn. 
1883 F Street N. W., Washington, D. ( 





15 First Street, San Francisco, Cal. 
Masonic Temple, Denver, Colo. 





All Business Outside of the United States Transacted by The Thomson-Houston International Company, 44 Broad St., New York City 


Buy your Books from Engineering News. ‘er AMS 225" PILE H AMMER 
A | nT ran | has sit fee gen noo ate ee a, 


THE tenon vaLLeY — /()id ominion Creosoting Works, 
i; I J ) CREOSOTING WORKS. Norfolk, Va., Office 54 M vin Street, under 





"Atlantic Hotel. 


| ® H. Wilbur, Freq, Com m— Berg, Engr. oebew pine gues. of a dimensione : 
PLEASE SEND FOR CATALOGUE er, es a ing Creosoted wit 
sped lee as : DEAD OIL OF COAL TAR 
Works: PERTH AMBOY, N. J. By process approved and accepted by U. 8, 
VULCAN | RON WORKS | Lumber, Piling and Ties creosoted with DEAD | Government Engineers. 
5 | O1L OF < ‘OAL TAR. Creosoted timber fur- Orders Solicited. 
Ya 





s city, 400,000 feet B. M. per ee 
CHICAGO. een Direct fall tod Wale?! VANDERBILT & HOPKINS, 
s Washington St., Jersey City, N. J. 


Lumber Manufacturers. 


ABLES THE CO 
TREATISE ON WOODEN TRESTLE BRIDGES | TON OF RAlLwAY AND OrHth | RAILROAD TIES 


By WOLCOTT C. FOSTER. OL mie ‘Crandall C. E., Cornell University. | ro order. Railroad Supplies, White and Ye!- 


ice $1. For sale by Eng. News Cv. low J Fine, Oak. Cy rose. Borges ter nde. 
This is a quarto volu arge ormat nt An Treoso «mber, Timber an er 
including mathod of bate ee aS < —— =o a ots a A CATALOGUE OF Books for sale by Dimension Lumber Sawea t 

materials. It is #lustrated by 39 plates showing details of American practice. 


orde 
; . 120 LIBERTY ST.. NEW YORE, 
Engineerirg News Publishing Co., Tri- 


eamesocesienesl IA int a ata Will remore, May 1, to 126 Liberty St. 
. bune Building, New York Céy; giving |-~—_;..c  ......,. onaca 2” 
For Sale by Engineering News Pub. Co. Pics ib Dek dee) ee eee 


PRICE, $5.00. application, 





Fneineering Newea Puh Co. 


THE EPPINGER & RUSSELL CREOSOTING WORKS 


FIRST STREET AND NEWTOWN CREEK, LONG ISLAND CITY. 
GEO. 8. VALENTINE, Manager. New York Office, Mofris Building, Broad and Beaver Sts. PRACTICAL RXPE&IENOE SINCE 1872. 
SOLE AGENT FOR THE MACDONALD ELECTRICAL SUBWAY CONDUIT. 





Szrocesee ur igtbe only tm Crecnntes Piles, RB. B. ail burps Timber of all kinds furniebed. Bridge Timber a specialty. Introduced in 183%, and u 
te ante Den ae t timber for all anova by the Copies oon the Preservation i Timber of the Amer fean : 
Ol) of eee wat and the ravages of sans and other insects ano adds strength to the Timbe 
Recs se in al beaeos One Reet do f pumpe, je ere, superheaters, hoisting engines, dearicks, ‘cars, ete. 
All modern improvements. Freowatt (00 feet in 24 hours; 600 feet dock front, with % ie feet ony a Sead onli Cave ¢ artaae Facilities 
Specimens of Creosoted Paving Blocks laid in Galveston in 1/73 treated by Geo. S Valentine and sections 


of other Timher at New York office. Information and references furnished .* 
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ENGINEERING NEWS 


STAND-PIPES. 


PENSTOCKS, STEEL WAIER PIPE, BOILERS, TANKS, Etc. 


WOODBURY AUTOMATIC ENGINES, 


Simple and: Compound, Medium and High Speed. 


,SAW MILL MACHINERY, PULLEYS, SHAFTING, ETc. 


STEARNS MFG. CO., Em, Pa. 











CHICAGO: 





ae 


12 River St., Batuvia, I11., 
U.S.A. 
WATER-TANKS, 
ELEVATED 
RESERVOIRS, 
STAND-PIPES, 
WIND ENGINES, 
STEAM PUMPS, 
GENERAL 
WATER-WORKS 


sla a 


Oe 
A 
Po ree 


a= == 
"en 
. 


Se 4 "S. 
316 oe et 
= 


ow. Plans and Specifications 
: urnished. 
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The Brookiyn Water-Works 
and Sewers. 
A DESCRIPTIVE MEMOIR. 


Prepared and Printed by order of the Board of 
Water Commissioners of Brooklyn. New 
York, 1867. Large ito, full morocco, gilt 
edges; 169 pp., 59 plates. 

This is a complete description of the 
Brooklyn works up to the above date. The 
book is beautifully printed, with wide 
margins. The plates are on separate sheets, 
from fine engravings on stone. 

The book is a rare and valuable one, but 


the cover being somewhat worn, is for sale 
at $10.00. 


All Kinds. Water, Gas, Oil 
Mining, Ditching, Pump- 
ing, 4 ind and Steam; Heat. 
ing Boilers, &c. VW wu pay 
you to send 25c. for Encyclo- 


vedia of 1,00 Engravings. 


The American Well 
Works, Aurora III. 
Also Chicago, gil: 
Dallas, Tex.; 
ney, N.S, W. 


O1L WELL SUPPLY COMPANY, 


OWNERS OF THE 


ELBA IRON WORKS. CONTINENTAL TUBE WORKS, 


AND Six OTHER MANUFACTORIES MaxkING 


WROUGHT IRON STEAM, LINE AND DRIVE PIPE, 


Tubing, Casing, Boilers, Engines, Drilling 


Rigs, Tools, Kope, 


And other appuances necessary for Drilling Oil, 


Gas and Water ARTESIAN WELLS. 


PITTSBURG O1L CITY AND BRADFORD PA., 
Also 32 CORTLANDT ST.,NBW YORK 


1120 Tie Rookery 


CONTRACTORS, | 





PHILADELPHIA : 


TANKS, 






STEAM BOILERS 


Ete., Etc., Ete. 


BUILT BY 


E. HODGE & OO., 
East Boston, Mass. 


BOSTON OFFICE : 
Room 72, Mason Building. 12 to 2. 


Holmes’ Flexible Joint. 


I have perfected and patented the 
best flexible joint for water pipes, gas 
pipes, steam pipes, compressed air 
pipes, oil, etc., etc., for use with either 
cast or wrought pipe, flanged, head 
or screw joints, easily attached and 
detached, and by its use pipes can 
be connected at any angle without 
trouble and with the least amount of 
friction pussible. It will allow of 
more movement in any direction than 
any other joint without leaking, and 
s very reasonable in price. 


Correspondence solicited. 


A. L. Homes, 
Grand Rapids, Mich. 
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944 Drexel Building. 


NEW YORK: 
186 Liberty Street. 


§.Wind Engine & Pomp Co STAND PIPES,|R/TER & CONLEY, 


’ \MANUWACTURERS AND BUILDERS OF 


e——~ Iron Buildings, 


mm { / Boilers, 






Stand Pipes, 
Plate Iron 


Corrugated Iron 
and all kinds of 
Heavy 
Plate Iron 
or 
Steel Work 
for 
Blast Furnaces. 
Steel Works 
or 
Rolling Mills. 


55 & S56 Water Street, 


PITTSBURCH. 





Cunningham Iron Works Company, 


Oongress St. cor, of B., South Boston, Mass, 


Pioneers araPan 
in Largest in 
‘the 
Stand-Pine United 
States. 
Building, eiscenens 
Willingly 
ALSO Furnished 


Steam Boilers and General Iron Work. 
AF. COOK, Vice 


{1-F.COOK, Pxs.xtreas. 
- PPROOK 
~ General Office :7 


RGEST, aVearh: 
piso Ee 
da tb wt. a 


(est rAIcK Sos Wi 


“ew 


| eomentiay 


Oil Tanks, | 8° 


Can 
Girders, Fort 


SAN FRANCIS(«)- 
29 and 81 Spear st: cet. 





We have erected 
S TA? ND PIP IPE S — 
Kenkahente ne Dia > 
Cornwall, Ont............. 20 x 120 “4 
Salisbury, N.C............ 20 x 100 a 
Washington, Ind.......... 20x100 By 
Beaver Dam, Wis......... 20 Le 
Waterford, —. 30x52 ft 
Ws ade c' scents sce % 
neeeee. was Ee + 

CE nce deadvanea 
Marshall, MA. sicuwen crac 8 
Geeta ; 
Rhinelander, W A. 20 s = q Y 
mith, Ark uy 


Brooklyn, N. Y.. “16x 7 ‘ 
Sharon Boller W’ks 
(Limited) 
SHARON, PA. 


JAS. H. HARLOW 
& 00., 


PITTSBURG PA., 
Consulting Engineers 


FOR 


Water Supply 
and Sewerage, 


W. E. CALDWELL Co. 


Engineers and Contractors, 
227 E.Mainst., - LOUISVILLE, KY. 








Patent Sectional Iron 
Towers. 
Patent al Qom- 
bined Wood and 
Tron Towers. 


a 


Manufacturers 
Towers and Tanks, 
both Wood and Iron, 
Red Cypress Tanks 


for Water - Works 
and Automati« 
Sprinkler Plants, 
Etc., Etc. 


Write for 
Catalogue 


N-E.Coonsety 
eH 
GG A i4 
HH EAS f 2407 SOOKETY'S) 
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S NEW Ayia Ta aay TON® DOU BLE ACTING WALKING BEAM POWER PUMP. ¢ 
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of all sizes and kinds, 





“Ss TO OM D 


wn rn; 








ENGINEERING NEWS xXXV 








D. E. HILL, President. J. A. BALDWIN, Vice-President. WM. McPARLIN, Treasurer. B. W. ROBINSON, Secretary. 


THE UNION SEWER PIPE CO. 


REPRESENTING: 


Akron Sewer Pipe Co. 
Buckeye Sewer Pipe Co. 
Camp & Thompson. 
Crown Fire Clay Co. 
Hill Sewer Pipe Co. 
National Sewer Pipe Co. 
pennsylvania Sewer Pipe C. ., 
Limited. 
Robinson Bros & Co. 
Sperry Sewer Pipe Co. 
Summit Sewer Pipe Co. 













MANUFACTURERS OF 


STANDARD 
Akron Sewer Pipe, 





DARD 


ON 


SALT GLAZED 


SEWER PIP 


» AGAINST THE WORLD SEEM es 
a a oer ose’ <THE UNITED STATES FIRE CLAY CO 


Capacity 
— om THE OHIO SEWER PIPE CO 
any similar , 
Every Plant in 
Detail. the South. 


SINGLE AND DOUBLE STRENGTH 
STANDARD, VITRIFIED AND SALT CLAZED | 


Sewer and Railroad Culvert - Pipe. SEWER & CULVERT PIPE 


Kspecially recommended for smoothness of inside surface and conformity to true circular shao: . CHIM NEY TOPS AND FLU ES. 


For Price List, Discount, &c., Address FIRE AND PAVING BRICK. 
LOOKOUT SEWER PIPE CO., CHATTANOOGA, ed ANNUAL CAPACITY, 10,000 CARS. 
| 


STAN 













AKRON, OHIO. 







ES 











GENERAL Offices: 91-93 FIFTH AVE., PITTSBURG, PA. 
—— BRANCHES :—— 

NEW YORK, TORONTO, ONT., CHICAGO, 

1456 BROADWAY. 44 PRICE ST. 410 CHAMBER OF COMMERCE. 


SA. A 4 a If é pode haphecorne , { | 
CL Ce te 











Nya aS aida 
— ag . PA Unyif ri ce al | ‘Staten Island Terra Cotta Lumber (0., 


J. EDWARD ADDICKS, Pres. GEO, A. KELLY, Treas. ROBT. W. LYLE, Sec’y. 


TROM AKRON SHALE y ——MANUFACTURERS OF—— 


aenensin ni ‘SALT GLAZED VITRIFIED SEWER AND 
We will give Table giving at inspection the Proper Net | DRAIN PIPE AND FLUE LININGS, 








- Hauling Capacity in daily service of all| Fire Brick, Ornamental Front Brick of all colors, Architectural Terra Cotte 
one month Ss subscription weights and types of locomotives on any and POROUS TERRA COTTA or “TERRA COTTA LUMBER,” 


and Hard Tile for Fire-Proofirg Buildings. 
for each copy of ENGINEERING News for| 8™#de from level to 528 ft. per mile, accord- | NERS AND SHIPPERS RT E 
Jan. 12, 19 or 26, 1893, sent to this office in| ing to the actual records on numerous - . " OF CLAY, FIRE MO AR, ETC. 


good order. This Company owns the exclusive right to manufacture POROUS TERRA COTTA or 
American railways. By A. M. Wellington, ‘STERRA COTTA LUMBER ” in Middlesex County, N. J, 
Engineering News Publishing Co., C. BE. Price, 25 cents. For sale only by | ond Phepens Comey. H. Y. 
Tasca Boriome, New Your. ENGINEERING NEWS PUBLISHING CO. | Oftices: Farmers Loan and Trust Co.'s Building, 22 William Street, New York. 
| Factories: WOODBRIDGE, N. J. Evening Address: HOTEL IMPERIAL, WN. Y. 


President, Gen 1. W. W. H. D 


Secretary, L: 4. WAINKIGHT PATTERSON. Office, 46 BULLETT BUILDING, PHILADELPHIA, PA. 


WURUGMED All the Cuts |THE OHIO PAVING CO., 


uid SEWERR {| Published in ENGINEERING NEWS GENERAL CONTRACTORS FOR STREET PAVING 


p Are for Sale|] ALLWOOD PAVING BLOGK 






Low Rates to Dealers: Officials Contractors. 


At REDUCED PRICES. Over 30 Miles of the Hallwood Block Laid in Columbus. 
Practical Hydraulic Formulae sania ee eee nee ae = 
for the Distributi fw Th h Lo ”* 
es er inseaeoan A net acon sachihadic uttiee-patee? per sq. in~| Nearly as Durable as Stone, and Nearly as Smooth as Asphalt, 


While Much Cheaper than Either. Send for Pamphlet. 
This excellent work pw ractica] 


Raatthaa’ detitheae Pastas | micimum prieersocents, | Address N. B. ABBOTT, President, 85 N. High St., COLUMBUS, 0. 


for a la practice, and ft —? solutions 
jarge number of practical problems, 
from the simplest t cases os cneaiieiehanne Orders should be sent in as soon 


— FOR SALE BY as possible after cuts must be finally 


Engineering News Publishing Co. |e of one month » er mublica- Advertise " Contract Work 7 il Ang ineering News 
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PUMPS and PUMPING ENGINES 


W arranted the 


BEST MADE 


for all Situations, 


MANUFACTURED BY 


M. T. DAVIDSON. 


Principal Office and Works: 


43-53 Keap Street, Brooklyn, N. Y 
; Branch Offices : 
» 77 Liberty St., New York. 
50 Oliver St., Boston. 


The Power 
Boiler Feed Pump 


Is acknowledged the most economi- 


cal type Boiler Feeder i» use. 
Goulds Triplex Power Pump is the 


most efficient of this class. 
Send for new Catalogue. ‘Efficient 
Power Pumps and Applications.” 


The Goulds Manufacturing Co., 


Manufacturers of Pumps and Hydraulic Machinery, 
Factory: Seneca Falls, N. Y., U.S. A. Warerooms: 16 Murray St., New York. 





Please mention this paper 








Lang 

O n ly High Service 
. Now tn gncccentel operation at Rew Lantos, Cova. 
~ ractica of Jan. 18, 160, for, dotalle, Absotute coopomy, 
LANG & GOODHUE MFG CO, Hydreulic Engineers, 

BURLINGTON, VT. 

A | | T H EF (; U TS Published in Sauineering 
ARE FOR SAL At REDUCED 


of the high service difficulty 
Ef h e& is the 
Motor 
spondence solicited. 
» 
Solution 
PRICES. 


Half Tones, 15 cents per sq. in., minimum price, $2.00. 
Line Etchings, 7 cents per sq. in., minimum price, 50 cents. 


Orders should be sent in as soon as possible after cuts appear inthe 
paper, as all cuts must be finally disposed of one month after publication. 


To All Parties Having Contracts to Let. 





There is absolutely no other method known on earth so quick in action, so | 
truitful in results, so satisfactory to everybody in such a case as an advertisement | 
in ENGINEERING News. This journal is read thoroughly, and carefully preserved 
by every manufacturer and dealer in railroad or water-works supplies of any note in 
America. All the Enterprising and Responsible Contractors read it. The civil 
engineers cannot get along without it. The chances of any advertisement in this 
paper addressed to any or all of the above classes not being seen and read in every 
corner of the North American Continent within a few days after publication are 
infinitesimal. Address ENGINEERING NEWS PUBLISHING COo., New York City. 


THE M. T. DAVIDSON | 


ENGINEERING NEWS. 








The Gordon Steam Pump Go. 


HAMILTON, OHIO. 


BRANCH OFFICES: 


Pittsburg, 410 Lewis Block. St. Louis, 703 Market St. 
Cleveland, 30 So. Water St. Tacoma, 1926 Pacific Ave. 
Chicago, 42 & 44 So. Clinton St. London, Hayward, Tyler & c 








MANUFACTURERS OF 


Water-Works and Sewerage Pumping Machine; 
HORIZONTAL OR VERTICAL STEAM AND POWER PUMPS 


FOR ANY DUTY. 
Prices and Full Information on Application. 


Licensees for The Hill System of Condensation 
THE ONLY PUMP THIS IS A DIAPHRAGM PUMP 


CAPACITY: 
For Water-Works, Brick Yards, Quarries, 
Mines, Sewer Contractors, Foundation 3500 to 5000 
Builders, Farmers, all others who desire 
to raise large quantities ot Water. GALLONS® 
m4 “@®PER HOUR. 


HAND POWER 


PUMPS. 


The Most Powerful, Most Durable, Larg- 
est Capacity, and Works the Easiest of 
any Hand Power Pump made. Low 
Priced. 

Will pump water containing Sand, Gravel 
Mud, Rowage, etc., without choking the 
Pump. act, will pump water containing 
anything but rocks, 

Full Information, Catalogue, Etc., Mailed 
Free. Write 


BOSTON & LOCKPORT BLOCK CO., 


(62 __!62 Commercial St St.. Boston. 






















Is so su lor to all others as regards strength, 
durabil ly, economy of water, in fact in al! 
that. constitutes a HIGH CLASS WATER 
MOTOR, as to admit of no comparison, adapted 
to every variety of service and made of sizes 
varying from the fraction of 1 up to 100 HP. 

Recent scientific tests made at the Michigan 
University in connection with several other 
motors claimed to be the best on the market 
showed 45% higher efficiency in favor of the Pel- 
ton, while the relative cost per HP. to buy was 
only one third to one-half that of others. Water 
companies desiring to make the most of their 
water supply should discriminate in favor of 
the PELTUN. Deliveries made from New York 
or San Francisco, as may afford the most favor- 
able freight rates. Write for circulars. 


THE PELTON WATER WHEEL CO., 


121-123 Main St., San Francisco, Cal 


WATER MOTORS, MOTORS. 


HE BACKUS MOTOR is the cheapest power known for driving all kinds of light 

r inery. Scientific teste prove it to be awe to all other motors. Water Companies 

advise the Backus. It stands without a equal. nts wanted. Send for special circular to 
BACKUS Wan ee MOTOR CO... Newark, N. J. 


THE BeST BOILER COMPOUND 
ro REMOVE ano PREVENT 
SCALE: 


IN ALL KINDS OF 
STEAM 





113, 48 Liberty 8t., New York, ¢ or 
















MANUFACTURED BY THE 


STANDARD 
BOILER COMPOUND COMPANY, 
81 CENTRE ST,, NEW YORK, 
CIRCULARS FREE ON'APPLICATION, 
AGENTS WANTED. 





THE SMITH-VAILE STEAM PUMPS 


FOR EVERY POSSIBLE DUTY. The Only Pumps with 


Patent Removable Water Cylinders and Adjustable Water 


Pistons. Less Water Slippage than Any Other Duplex Pump. 


STILWELL-BIERCE & SMITH-VAILE CO., Dayton, Ohio, U.S. A 


NEW YORK: | (2 LIBERTY STREET. 


CHICAGO: 63S8OUTH CANAL STREET. ILLUSTRATED CATALOGUES 
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WORTHINGTON PUMPING ENGINES 


At the World’s Columbian Exposition. 


Visitors to the Exposition who are interested in Pumping Machinery are cordially invited to visit THE WORTHINGTON 
BUILDING, S. E. from Machinery Hall, containing four Worthington Pumping Engines, with a total daily capacity of 40,C00,000 
gallons, supplying the buildings and grounds with water. There are, in addition, seven Worthington Pumping Engines in 
Machinery Hall uséd in furnishing the entire supply of circulating water to the amount of 24,000,000 gallons daily, and 
fifty-one Worthington Pumps used for various purposes about the grounds. 


HENRY R. WORTHINCTON, 86 & 88 Liberty Street NEW YORK. 


BOSTON. PHILADELPHIA. CHICAGO. ST. LOUIS. DENVER. 


HOLLY MFG. CO. 


LOCKPORT. NEW YORK. 

















Enormous Saving in Fuel and Renairs 
Effected by Using 


GASKILL 
PUMPING 


ENGINES. 


Send for Pamphlets Containing Records 
of Both, 
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oe P. ALLIS CO. 


Milwaukee, Wis. 


- SEND Ss ne, seer 


Hich Duty 
PUMPING. ENGINES. 


Vertical and Horizontal, Triple Expan- 
sion and Compound. 


ort PUN? = 





FO * ES 
© PULSOMETER STEAM oun co. “SOLE OWNERS-NEW YORK: 
(COPYRIGHTED 1891) 


Special. Sewage and Irrigating 
Pumps. Builders of High 
Grade Corliss Engines 
for All Purposes. 


ai J 
ae STEAM PUMP WORKS.|“Q""surraco steam Pump co... 
STEAM PUMPS FOR ALL SERVICES 


WATER-WORKS MACHINERY and 
INDEPENDENT CONDENSERS. 


WORKS: Buffalo, N. Y. 
Office & Warehouse, 76 John St, N.Y, City 
Warerooms: 

55 and 57 Clinton St,, Chicago, Il, 
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Builders of Steam and Power 
SINGLE AND DUPLEX 


Si ry Tie 
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GENERAL SPEC#FICATIONS for Lron and 
Steel Railroad Bridges and Viaducts. 


FOR EVERY SERVICE. 





Garey. PUMPS. 


Price 25 cents. Same for Truss and Steel 
a DIR e 


W ATER-WORKS PUMPING ENGINES h SPECI A | TY planida itbout WEAR, OU or CARE Highway Bridges and Viaducts. Price 

‘ aid” Mamitwctaring Fetal cae 25 cents. By Theodore Cooper, Consulting 

SEND FOR CATALOGUE. Machinery always on hand. Exchanging @ | Engineer. Published and forsale by En- 

| : ‘ MASLIN’ S 165-167 First St 
83 Devonshire St., Boston. 93 Liberty St., New York. 


Jersey City, N. J, 
163 So. Canal St., Chicago. 
















gineering News Publisning Co., Tribune 
Building, New York City. 

















V3 ‘ENGINEERING NEWS 


THE DEANE STEAM PUMP COMPANY. 


HOLYOKE, MASS. 
WATER WORKS ENGINES. 


Daily Pumping Capacity of Deane Water-works Engines in Service Over 500,000,000 Gallons. 


OFFICHS AND WAREROOMS: 
NEW YORE, CHICAGO, BOSTON, 8T. LOUIS, PHILADELPHIA, DENVER, 
72 Cortlandt Street 226-228 Lake Street. 54 Oliver Street. 9 South Fourth Street. 49 North Seventh Street. _ 1710 Blake Stre, 





WRITE FOR FULL !LLUSTRATED CATALOGUE. 






© BALDWINSVILLE CENTRIFUGAL PUMP. 


The Oldest, Best and Cheapest Centrifuga) Pum) 
in the Market, Vertical, Horizontal aud Suction Pumps. Capa 
oy varyiag from 100 to 40,000 Gallons per minute. Address (> 

Catalogue and Prices. 


IRWIN VAN WIE, pene Ten 
48 and 52 West Street, SYRACUSE. N. 
SAND PUMPING OUTFITS A SPECIALTY. 


Risdon Iron Works. San Francisco Agent, Pacific Coast. 
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eM MANUFACTORIES iT TT Rae RTT) sit EL & sii 


Awerded the Crand Prize at the late Paris Exposition. 


ROOT IMPROVED WATER TUBE BOILER 


s absowey HF HUGHES STEAM PUMP 60., 














Best Adapted to HIGH See a 

PRESSURES, WATER-WORKS PUMPING ENGINES, 
Best Fxhibit at World's eee 

Fair. General Pumping Machinery, 
Abendroth & Root Mfg. Co. CLEVELAND, OHIO. 


28 CLIFF ST,, NEW YORK. 





BARR PUMPING ENGINE CO. 


-—-MANUFACTURERS OF-—— 


STEAM PUMPS, 


GERMANTOWN JUNCTION, PHILADELPHIA. 


een 
C = 7 & 199 SO.CANAL STD NEW YORK: CHICAGO: CLEVELAND: 
ia > esc “Gesnfios Sean Punphfis é i ) iN NG . FS ATL, eB hdd De eaaeen | 126 Liberty Street. 32 Market Street. South Water Street 


On Pages L., LI., ILL. and TV. of ENGINEER- 

ING News may be found the cards of expert 

engineers in the following spe ialties: 
ean te (APOLIS |: za 


*f ufeebeseta uti te Testing} | ee” 
SINGLE oe Sanaa es. Cupolas, 
Ba FlORIZO RIZONTAL AxDVI AND VERTICAL PUMPS. 

































For Blast furnace Building and Metallur- 
gical Operations. 

For Sanitary Engineering. 

For Surveys of all kinds. 

For Railroads and-Cable Street Railways. 
samen Reports on New Inventions for Capi- 


For Bridge Buildin 
For Mining VW ork ‘of all kinds. 
ee ee Ladles, 
ign & Workmanship. 
ican Send lor CATALOGUE. Trucks, 





For Anal dA : 
maDbDE For Expert Testimony 1 ty Loteniee. umbler Ss. 
Ww we 
ane? nee For Reports on Railroads or Water- Works Waurtine’s LuprovEep 
N For Use | } for Investors. OAR WHEEL FOUNDRY PLANT 
C' E u 2 = G with For Reports - a einaret Properties. « 


Write for Circular. 
», Detroit Foundry Equip’t Co. 


ned thems Boneieaton DETROIT, MICH. 

oe © nites ie 702 and 703 Temple Court, 22 
For Topographical surve sand Drawin 
Wer Arshiecerel Gan 8. Dearborn St., CHICAGO. 


Parties in want of rellabie professional ad- + 
vice on any of the above subjects are espe- BRICK FOR STREET PAVE 
cially requested to consult this directory. ments.—An Account of Tests Made of 

If you are opening an. office for any?| Bricks and Paving Blocks, with a Brief 
Rey ois te eee ie ee Discussion of Street Pavements and the 
Save, your name, address and specialty Method of Constructing Them. By M. 
Dicartory of and Contractors, 1t)| D. Burke, C. EB. 8vo. Paper. Price, 
= Sn < of ‘leading 50 cus. Seat by mall, prepaid, on receip! 
of the poles. . 


For Highwa 

For Hartor 

For tinbenien Or ee Bridges, &c. 
For Landscape Engi 


Gasoline, 
Coal Gas or 
Producer Gas. 


SIZES, % TO 100 HORSK POWER, 
Large Economy in fuel by our engines, combined witb 
Gas Producers, giving One Horse Power for 
1% lbs. of Anthracite Coal. 


Wi t f tion of Water-Works, Sewage Pumps, Electric vm el mana, Uable Road 
See Stations, driven by Gas Power at Highest degree of econ 


OTTO GAS ENCINE WORKS. 


45 Lake St., Ohicago. 18 Ver-y St... New York, 
884 and Walnut Sis., Philadelpnic. 19 Pearl St., Boston. 
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CINCINNATI, OHIO. 


HUB AND FLANGE 
Pre, 


CULVERT AND 
SEWER PIPE. 





PATENT APPLIED FOR. 


IMPROVED 
REVERSIBLE 


ROAD ROLLERS. 


MACHINERY from Your Own Designs. 


WRITE US FOR QUOTATIONS. 





J. N, GAMBLE, Pres. ARCHER BROWN, Treas, J. K. Dimmick, Gen, Man. 
M. C, ARMOUR, Vice-Pres. E. M. HINUHMAN, Secy. M. H, CRAWFORD, Cntg. Agt. 


THE RADFORD PIPE AND FOUNDRY CO. 


During 1892 The Radford 
Pipe and Foundry Co. sup 
plied Pipe to Boston, Phila- 
delphia, Baltimore, Syra- 
ecuse; also Lowell, Fitch- 
burg, West Newton, Mass., 
and numerous other East- 
ern cities, besides cities in 
the West, South and North 
west, 


General Offices: 





Works: Radford, Va. ; Anniston, Ala. Cincinnati, 0 


THE MICHIGAN PIPE COMPANY, 


BAY CITY, MICH., 


IMPROVED WYCKOFF PIPE 


WATER-WORKS BUILDERS. 





AAU Acca 
MATES MADE ON ALL KINDs oF PIPE WORK FOR 
Water- Works, ‘Railroads, Distilleries, Mines, Mineral Waters, Etc 
Casing for Underground Steam Pipes. 
NATIONAL FOUNDRY’ & PIPE WORKS. Limited. 


MANUFACTUR: 





FLANCE PIPE 


AND 





SPECIAL CASTINGS. 
PITTSBURGH, PA., OFFICE: 


402 and 403 Lewis Block. SCOTTDALE, PA, 


CHATTANOOGA FOUNDRY AND PIPE WORKS. 
D. GILES, President; C. B. IBESTER, Vice-President; M. LLEWELLYN, Sec. and Treas. 
Suceessors to D. GILES & CO., Chattanooga Tenn.. Manufacturers of 





Also CASTINGS ard 
PATTERNS of every DE 
CRIFPTION made to OR- 
DER. 








EK, MCWANE, Pres’t & Gen’! Manager. W. D. CAMPBELL, Sec’y & Treasurer 


THE CLAMORCAN COMPANY, 


CAST IRON GAS AND WATER PIPE, 


Proprietors of the Hill Citv Pipe Works 


LYNCHBURG, VA. 
THE JACKSON & WOODIN MAN’F’G CO. 


»CHAS. H. ZEHNDER, Prest. 
FRED’K H. EATON, V.-Prest. 


WM. F. LOWRY, Secretary 
and Treasurer. 


Hi. F, GLENN, Gen’] Mangr. 


BERWICK 
Columbia Co., Pa. 


FREIGHT CARS, CAR WHEELS, BAR IRON. 
: CASTINGS. 








PEC 
aaa 





a eee FOR WATER AND GAS. 
BELL AND SPIGOT, OR FLANGED 


PIPE to Frince 


Fire H a Stop Valves, Lamp Posts, Canada Turbines, &c. 
GEN ERAL FOUNDRY AND MACHINE WORK. 
JOHN FOX Selling Agent, Mellert Foundry & Machine Co., Limited, 
160 Broadway, New York. READING, PA. 


Mm. J. DRUMMOny.D. 
BUILDERS’ IRON FOUNDRY 
“GLOBE” SPECIALS. 


Stoo Valves, Fire aie i Posts, 


Office: Corbin Bidg., 192 Broadway,New York. GENERAL FOUNDRY WORK. 
George Ormrod Man. & Treas,, Emaus, Pa, John Donaldson, Pres’t, 186 South 4th St,, Phila, Ps 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON CO,, 


Manutacturers of CAST IRON PIPE and special castings for 








CAST i RG Na Glo GEE 


WATER 





AND GAS. 


ALL PIPES CAST VERTICALLY. EMAUS, LEHIGH OO. PA, 


Warren Foundry and Machine Company. 





WORES AT NEW YORE OFFIOCR, 
PHILLIPSBURGH, 10 BROADWAY. 
N. J. 
AST-IRON WATER AND GAS rt. 
From three to forty-eight inches diameter. 


Fr 
BRANCHES, BENDS, RETORTS, Etc, 


MANUFACTURERS’ AGENTS FOR 


WATER & CAS-WORKS SUPPLIES. 


READING IRON COMPANY CAST-IRON, WATER, GAS AND FLANGs 
Wrought Fine, Tuber. and ‘special Work of | PIPE, SPECIAL CASTINGS, Ero, 


CHAPMAN VALVE MANUP’G CO., VALVES AND HYDRANTS. 


pecificatious for bids solicited and estimates of a on all Engineering Work na = = 
alsa on the specialties of the Scorr FouNDRY, such as Heavy Machinery, Boilerand 


PANCOAST & ROGERS, 
28 PLATT and 15 GOLD STREETS NEW YORK, 


A. H. McNEAL, Prest., Burlington, N.J. L. L. STURGES, Treas., 52 Wall St., N. Y, 
WILLIAM T. SULLIVAN, Secretary, Burlington, N. J. 


The McNEAL PIPE & FOUNDRY Co. 


MANUFACTURERS OF 


CAST-iRON PIPE 


FOR WATER AND GAS, 
Large Cylinders and 
Heavy Castings. 
General Foundry Work. 


= NEW YORK OFFICE, OFFICE AND WORKS 
52 Wall St. ‘i Burlington, N. J. 


LLL | 
O. M. BURKE, Pres, and Treas, Cc. E. BURKE, Vice-Pres., Supt. G, B. THOMAE, Bec 


LAKE SHORE FOUNDRY 


Manufacturers of 





all sizes of 





Branch Castings, Car Wheels, Locomotive, Car, ibritge and General Castings, 


ELAND, 
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“BROOKLYN BRIDGE” BRAND. DQ; SAYLOR S PORTLAND 
WARRANTED SUPERIOR a: : \ CEMENT, 
‘0 4 
Se a Strongest, Cheapest, Best, and Always ‘reg, 
For Sale by all Dealers in Masons’ 1 atorials 


Rosendale Hydraulic Cement Manufactured. 
JOHNSON & WILSON, Gen'l Ags, 


USED ON THE 
Send for Pamphlets. 45 Broadway, N.. York, 


















MOST IMPORTANT WORKS 


IN THE COUNTRY. 
WM. C. MORTON, Sec’y. 


W ARREN-SCHARF ASPHALT PAVING CO, 


GENUINE 


TRINIDAD ASPHALT PAVEMENTS 


THE STANDARD FOR 
Cheapness, Health, Durability, Smoothness and Satety, 











IT ENHANCES THE VALUE OF PROPERTY MORE THAN ANY OTHER PAVEMENT. 


Principal Office, 81 FULTON STREET, NEW YORK. 


NEW YORK FILTER 


Combining the best features of over 100 patents, including those of the well known 
Hyatt, National, American and Blessing type of Filters. Contracts made 
for Filters of any capacity. Satisfactory results guaranteed. 


PRICHS, HTO., FURNISHED UPON APPLICATION. 


fa NEW YORK FILTER COMPANY, (45 Broadway, New York. 
Chicago Office, 85 Dearborn St. St. Louis Branch, 304 North Fourth St. 


"MACHINED" CAR WHEELS UNION IMPROVED CEMENTS 


BASE Pane sue ae Contractor, Office 1126 N. 40 St.,°P. 


System of Comparative Tests without one Case of Breakage In Service, | ™bucesanse" tke 2 Ee oe nana, ant ees peaptis, March 0165 


t Cement, also Aa. ndred barrels of your Giant Po = Comment, Se Be construction of 
1 ite of Sa wheels howe inten aoe a = at points of removal, saving freight increasing tc! al Pennsylvania Avenue Section of the RB. & O. Tunnel in this city. I can cheerfully re nend 
both aes to be equal to any American manufacture o ‘cement, and to be a tir t-elams 


New York Car Wheel Works, Buffalo, N. Y. eT LesLey 0 THRE RAS. Kenn, 


NEW YORK OFFICE: CORNER sues & WEST si 0 South Third St., Philadelphia. 














The Gales of Dollars Saved.— ye 383). 
Carson " SS Lurcugbout the United S.aces athe have rvs n a 


ustome.s fiom wht to RMN years, and naturally we are 


T h ‘shes called upon to furnish good sewer men. Therefore w: 
renc ye pe geen MEUTRURBRY of SEwsR ME« HAN 
80S, and can always recommend expert Foremen, {ogi 

1 h $ neers, Bracerr, Masons and Inspectors, and will cheerfully 
ac ines turnish our services in this line Lo any wno desire our aid. 


CARSON TRENCH MACHINE CO., *%sa.tono"%iacs” 
THE BARTHOLDI STATUE PEDESTAL 


— STANDS U 


EF. O. NORTON CEMENT. 
92 BROADWAY, NEW YORK. 


ALSEN’S rorttann CEMENT. 





UniForM IN Quauty hie _ | Testimade by W. W. Maciae, Dopt-ef Dedea New ore Marek I 1se 
STRONGEST= AMERICAN Alsen’s Portland Cement Works, “Central Bldg.,” 143 Liberty St., N.Y. 
CEMENTS STEEL t: Standard Sections, 50 to 80 Ibs, Per Yard. 
16 to 45 
Steet Rails. 30 to 88“ . 


STEPHEN W. BALDWIN, Sales Agent 
2 WALL STREET cor. Broadway, NEW YORK CITY. 


ASPHALT PAVEMENTS, 


T)THE BARBER ASPHALT PAVING COMPANY 


1 Broadway, 


D AILS PENNSYLVANIA STEEL CO, 


















